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NCE an airplane touches the ground 

O it is out of its element. That is where 
its wheels take over a task which is truly 
Herculean, when one considers the forces 
encountered. 
Airplane wheels must withstand pressures 
of 1,000 pounds per square inch — and 
more—in order to qualify for this exact- 
ing service. 


Compounding the problem is the fact that 
the rotating disc of the brake mechanism 
is geared to the wheel structure. So the 
wheel must transmit the torque generated 
by the retarding action of the brake. 


Moreover, the wheel must be able to with- 
stand the tremendous demands of tire 
pressure, shock loading, static loading, 
side loading and torque loading—often in 
simultaneous combination. 


FACILITIES + ABILITIES = 


TRONGER THAN 
TRUCK WHEELS 
JF SAME WEIGHT! 


VIATION« n= 
EEK 








All this must be engineered into the air- 
plane wheel —a structure which must, 
above all, be exceedingly light for its 
size and capacity! 

In the past ten years, Goodyear research 
has advanced the design of airplane 
wheels from 190 pounds average load 
capacity per pound of wheel to 250 pound 
capacity. It has pioneered the “wave- 
type” design which is easier to cast and 
machine—has utilized strain gauge, stress 
coat, load machines, burst and flight tests 
—constantly researching and finding new 
ways to improve upon one of man’s oldest 
inventions—the wheel—for the betterment 
of aviation progress. 


Goodyear, Aviation Products Division 


Akron 16, Ohio or Los Angeles 54, Calif. 
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Believe me... the only one who gets by him is the man from Fafnir! 











Fafnir Y-PWI Series 
Bearings for 
Cyclic Pitch Control 


Knowing how to get around tough 
aircraft bearing design problems has 
been a specialty of Fafnir Bearing 
Engineers for more than a quarter 
century. Direct result of this knack 
is the Fafnir Y-PWI Series Thin Sec- 
tion Mated Bearings. Specially de- 
signed for wartime “whirly-birds’, 
the Y-PWI Series is just one of 
many types of Fafnir aircraft and 
radial bearings now being used by 
the helicopter industry. The Fafnir 
Bearing Company, New Britain, 
Connecticut. 


FAFNIR 


AIRCRAFT BEARINGS 


FIRST .. . at the turning points 
in aircraft design 


 )) 
A es 




















- 


“FIRE CONTROL 


UNDER ALL 


| FLIGHT CONDITIONS| 
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‘accuracy under all flight conditions. 


: 
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is why they are standard equipment on r 
of the world’s fastest aircraft. On other 


tems where angle of attack and sideslip ” 


information is important, such as la 
approach control, fuel economy control, 


cruise control, climb control and stall ” 
warning, TOPP units automatically give 


fast, dependable and precise performance. 


In addition to military applications, TOPP 
instruments offer exciting possibilities in” 


improving the performance and lowering — 


the operating costs of commercial planes. 

TOPP engineering facilities solicit your 
electronic contro! problems, in both air- 
craft and missile flight operations. Their 
outstanding record of dependable perform- 
ance and production deserves your serious 
consideration. Write or wire tor information. 
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all Three 
to make a 
uided Missile 


Only North American Aviation leads in all three 
phases of long-range guided missile develop- 
ment. This unique capability enables North 
American to conceive, design and produce com- 
plete guided missiles...from the “ground up.” 
North American’s guided missile program, 
drawing on the experience of 4800 skilled engi- 


organization, facilities and experience keep 





NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


The Guidance Mechanism — 
a highly complex electro- 
mechanical unit that operates 
independent of ground con- 
trol while automatically guid- 
ing the missile to its target. 


FRAME 


The Airframe—the body and 
control ces must with- 
stand great stresses and vio- 
lent temperature changes en- 
countered in supersonic flight 
at miles-high altitudes 


MUSCLE 


The Power-Plant—a super- 
efficient, liquid fuel rocket 
engine producing immense 
thrust power enough to 
propel the missile at speeds 
several times that of sound. 


neers and scientists...aided by the most ad- 
vanced research facilities ...speeds our progress 
in missile development for national defense. 

Engineers: North American offers unusual 
opportunities to qualified engineers seeking a 
challenging future. Please write: Engineering 
Personnel Office, Los Angeles 45 or Downey, 
California, or Columbus, Ohio. 


ad a . A\ 
North American Aviation, Inc. 


years ahead in aircraft... atomic energy ... electronics ... guided missiles... research and development. 





ONE oF 674 REASONS WHY 
SPERRY EQUIPMENT. 
SERVES YOU BETTER 


I, military aviation, as well as com- 
mercial aviation or any other field 
that depends on Sperry equipment 
Sperry Field Engineers are working di 
rectly with customer personnel, train 
ing them in the proper use and care of 
our products to assure them of maxi 
mum utilization of the equipment 

@ Today, 674 Sperry Field Engineers 
are serving our customers here and 
in more than 25 foreign countries 
Whether you find our equipment in 
the sub-zero temperatures of the 
arctic, in the heat and dust of the 
desert or in the high humidity of the 
tropics, you will find Sperry Field 
Engineers checking product perform 
ance and providing guidance ir 


maintenance 


2 
a 


w These men are graduate engineers 


Stevi 
fe, AM 


who have been specially selected and 
trained at one of the eight Sperry 
schools. Their training is constantly 
supplemented by informative reports 
ind periodic refresher courses 
Through them, the assistance of our 
laboratories and shops is brought 
directly to the customer. 

@ You receive more than quality 
instruments and controls when you 
specify Sperry ejuipment—you get the 
backing of the entire company thrcugh 
our world-wide service organization 


| SPERRY 2 ornOstori COMPANY ¥ 


a> 


Here a Sperry Field Engineer checks 
with an Air Force Observer on the 
operation of the Sperry K Bombing 
Navigation System 
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CLEVELAND - NEW ORLEANS ~ BROOKLYN ~ LOS ANGELES * SEATTLE - SAN FRANCISCO - IN CANADA —SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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NEWS DIGEST 





Domestic 
B-62 Snark, Northrop Aircraft’s ti 


bojet-powered intercontinental missile, 
has been moved to USAF’s long-rang 
test station at Cape Canaveral, Fla., 
according to press reports 


Boeing 707 ject tanker-transport prot 
type, damaged by a landing accident 
Aug. 5, will resume its flight test pro 
gram Sept. 20 at Seattle. Company 
officials say the accident was caused br 
failure of an hydraulic fuse, cutting off 
flow to the 707’s nose gear 

DC-7C Seven Seas, enlarged version 
of Douglas Aircraft Co.’s Turbo Com 
pound-powered transport (AvIATION 
Week July 26, p. 17), went into pro 
duction last week at the builder’s Santa 
Monica, Calif., plant 


600) 


stox : 


Strike vote is being taken bi 
union maintenance workers and 
clerks of American Airlines to protes 
layoffs of ground crews ordered es 
the 25-day walkout of AA pilots ( (AvIA 
TION Week Aug. 30, p- 52) 


Civil Aeronautics Board has decided 
to go ahead with its investigation of 
Eastern Air Lines’ alleged control of 
Colonial, 
probe. 


Miss Carlene Roberts will resign 
Sept. 15 as a vice president of American 
Airlines to marry Assistant Commerce 
Secretary Lothair Teetor. 

Rocket-powered missile, built by 
Cook Research Laboratories, Chicago, 
is testing USAF ejection seats at high 
altitudes while flying at supersonic 
speeds. Cook’s Cherokee missile cata 
pults the seat at a predetermined speed 
and altitude on a flight launched from 
a modified B-29. Both seat and missile 
are equipped with recovery parachutes 


Boeing Airplane Co. is expanding it 
pilotiess aircraft laboratory at Seattle 
by approximately 17,000 sq. ft., bring 
ing the total area available for test and 
development work to 48,000 sq. ft 


Thompson Products has set up a new 
Turbine Drive Division in Cleveland 
to produce control mechanisms for 
Boeing B-52s, plans to hire more than 
100 engineers and technical personnel 
for the operations 


United Air Lines plans to buy 240 
Motorola Selcal units for installation in 
its entire fleet. The device 
rings a bell in the transport 


IVIONICS 
cockpit 
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will let CAI intervene in the 


was 59 


a oy “a Turbojets Go j Aloft 
Gloster Meteor, is fitted with the 
engine company’s new lightweight Soar powerplant at the inflight 
testing. The Meteor was scheduled to fly on its wingtip powerplants at the Farm- 
borough display last week, with its Derwent jets turned off. The Soar develops 
1,810 Ib. thrust. Weight is 267 Ib. , length is 62.7 


used by Rolls-Royce for turbojet development, 
wingtips for 


Diameter is 15.75 in 5 in 


when ground radio operators want te year. But gross income dropped 10% 
contact an individual flight (Aviation — to $34,199,976. Backlog July ibout 


Week June 7, p. 72 


runway over National Airlines had a net profit of 
by All $4,465,743 for fiscal 1954, a new com- 
ilming pany high and an 11% increase over 
USAI last yeal The net included capital 
gain ot 73.564 for equipment 
sal Operating climbed to 
Robert Minshall, 56, one of the prin $38.759.537. but expenses 
if the B-17, onetime vic« increased to $35 
Airplane Co. and 
former board chairman of Borg-Warn Chance Vought Aircraft, Inc., Dallas, 
Corp.’s Pesco Products Division, die« has declared a 40-cent dividend on 
Sept. 7 in Cleveland mi i stock, the 


New crash barrier for 
un ircas will be rat veloped 
American Engineering Co., W 
ton, Del., under a $465,000 
S3.U 
revenues 
ope! iting 
ipal designers « 35,771,77 
resident of Boeing 


first since the coin 
eparated from United Arrcraft 

Dwight, 40, president of or he dividend i pavabk Sept 
Parts ockholders of record Sept 10 


Harvey H. 
ircraft Engine 


International 
KLM Royal Dutch Airlines Super 


Ennis, ( yn he onstell n crashed in Ireland's Shar 

U. S. milit pik ib] Sept. 5, killing 25 of the 56 
director for th rin r persons aboard the New York-bound 

vas KLM’s second crash 


VIATION Week Aug. 30, 


Col. Arthur 


Bert Acosta, 
onetime test pil 
| 


Snecma’s 1402 Gerfaut, 
sultant, died S« 


h interceptor powered by a 6,173- 
ist Snecma Atar turbojet, has ex- 
| Mach | in level flight without a 
afterburner 


deltawing 


Financial m rockets or an 
Acronautical Co.., 


San Diego Henry P. Folland, 67, pioneer Brit 
of S] y 


628,125 nautical designer and former 
fi 1 195 n ging director of the Folland Air 
tied Sept. 6 at Nottingham, 


Ryan 


than 
] 
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WHEN YOU 


NEED THESE 


BIG 12° 


“FEATURES-OF- 
RESISTANCE” IN 


, 


ok 


’ 





fhp 


fractional horsepower 


AIRCRAFT AN 


| MISSILE MOTORS 


(AC or DC) 

1 HIGH ALTITUDE 

2 LOW TEMPERATURE 
3 HIGH TEMPERATURE 
4 HUMIDITY 

5 FUNGUS 

6 SALT SPRAY 

7 VIBRATION 

8 ACCELERATION 

9 FUEL IMMERSION 
10 PLUGGING 

11 OVERHEATING 
12 SHOCK 


call for the assistance of 
our electrical laboratory 


and research engineers 


write for our new file folder catalog 


which lists units, with and without 


brakes and noise filters, that are 


ready for immediate production! 


ELECTRO-AIRE 


Incorporated 
6909 Farmdale Avenue 
No. Hollywood, Calif. 


A Subsidiary of Hydro-Aire, Inc. 
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Headline News 

Airlines See Travel Credit Boom 
National Air Show to Leave Dayton 
S&WA Gets First Cargo Super Connies 
NWA-EAL Through Service Proposed 
New Copters eae 
Turboprop Connie Interests Airlines 
New Ag-2 Nears First Flight Test. 


European Lines Emphasize Comfort 


Production Engineering 
Flow-Turning Speeds Metal Forming 
New Tracker Pinpoints Mis-iles. 
Unit Tests Effects of Rain Erosion 


® 
Avionics 
Airline Tube Reliability Goes Up 


Equipment 


Jets Try Fast-Operating Fastener 
Gasket Cutter ‘Clicks’ for UAI 


Aviation Safety 
CAB Report on Delta DC-3 Crash 


Air Transport 


Why T¢ 
How Capital Financed 40 Viscounts. .. 
Airline Profits Dwindling: Hildred 


A Chose Vickers Viscount 99 
101] 
103 


The New U. S. Air Force 
Management & Operation III 


Departments 


News Digest 

Picture Page .. i 
Who's Where .... 
Industry Observer 
Production Briefing 
BuAer Contracts 

Navy Contracts 
Letters as 

Filter Center ... 

Off the Line. ; 
New Aviation Products 
Also on the Market... 
What’s New 

Cockpit Viewpoint 
Aviation Calendar 


Picture Credits 


7——McGraw-Hill World 
Convair (center) North American; (bot- 
tom) Glenn L. Martin; 12—(eft) Philadel- 
phia Sunday Bulletin; (right) George Jer 
vas; 14 (bottom) Wide World; 17 (top) 
I Ss. Army; (center) Bell Aircraft: 99 
TOA 


News 9——(top) 








* TarryTRON Time Devays by Diaphlex 
have introduced new techniques and stand- 
ards in the art of measuring time incre- 
ments for controlling the sequencing, 
programming, actuating, and deferring of 
aircraft and missile component operations. 


* TarryTRON Time Detays employing 
the exclusive Rock Shaft Motion require 
fine instrument technology, the watch- 
maker’s art, and the most advanced engi- 
neering standards to perform satisfactorily. 


* Tarrytron Time Detays operate in 
the range from one tenth to ninety seconds 
(415%) when subjected to temperature 
(—65°F to + 200° F)and vibration extremes, 
high impact, a wide range of environ- 
mental conditions and when positioned in 
any attitude. 


We invite your inquiry. 


Cook Electric Company 


Established 1897 

2700 Southport, Chicago 14, Iilinois 
Diaphlex—Aircraft Components and Accessories @ 
Wirecom—Wire & Dis 
tribution Apparatus @ Magnilastic—Expansion Joints, 
Heavy Industry Equipment, and Airframe Structures 
@ Cook Research Laboratories—8100 Monticello 
Illinois @ MetalFusion—Heat Treat- 
ing, Brazing and Annealing @ Inland Testing Labo- 
ratories—1457 Diversey Parkway, Chicago 14, Illi 
nois @ Electronic Systems Division—2533 N. Ashland 
Chicago 14, Illinois @ Subsidiary: Canadian Diaphiex 
Limited—Aircraft Components and 
ronto, @ Plymold Division—3415 


Belmont Avenue 


Communications, Protection 


Avenue, Skokie 


Accessories, To 


Ontario, Canada 


Chicago 18, Illinois 
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SPEED OF SOUND has been exce 


eded by Convair F2Y Sea Dart during a shallow dive, marking first time a water-based plane has 


accomplished this feat. Delta-wing fighter is powered by two Westinghouse J46s at 6,000 Ib. thrust each and has hvydro-ski landing gear. 


Latest Views of New U.S. Military Planes 


PHOTO RECON version of the North Ameri- 
can Savage (right), designated AJ-2P, can 
carry seven cameras simultaneously on day or 
night missions. It can be fitted with various 
combinations of 18 different tvpes of cameras. 
A carrier-based type, the plane is powered 
by two P& WA R2800 Double Wasp piston 
engines and has an Allison J33_ turbojet 
mounted in the rear of the fuselage to provide 
extra boost when needed. North American 
Aviation builds the AJ-2P at Columbus. Ohio 


LOADED FOR DESTRUCTION, a Martin 
B-57 (left) shows four napalm tanks slung 
under its low-aspect-ratio wings and_ its 
opened rotary bomb-bay door fitted with 
explosives. The removable door allows pre 
loading of a variety of war stores, including 
rockets. It revolves in a few seconds to ex 
pose the load for release; permits drops at 
high speeds since it prevents large quantities 
of turbulent air from entering the plane. 








Boeing selects 
Honeywell Pressure Ratio 
Indicator for the B-52 


This new Honeywell development 
features remote indication of engine 
pressure ratio, using the proved 
‘force rebalance” principle. Measur 
ing the ratio of engine inlet pressure 
to exhaust pressure with an accuracy 
of +.02 units of ratio, this new indi 
cator assures the B- 52 pilot of easy, 
accurate take-off power checks, more 


economical cruise performance 


Honeywell 


Aeronautical Division 


2600 Ridgway Road 
Minneapolis 13, Minn. 





WHO'S WHERE 








In the Front Office 


Walter Sternberg, former president of 
Resort Airlines, kas joined Grant Adverti 
ing, Inc., Miami, as an airline consultant 

Harold J. Mock, former guided missile 
manufacturing director for Hughes Aircraft 
Co., is new executive vice president of 
General Metals Corp., Burbank, Calif., and 
general manager of its Adel Precision Prod 
ucts Division. 

Leon T. Noel has moved up to vice 
president-finance of Solar Aircraft Co., San 
Diego. Clifford W. Snider has been ap 
pointed comptroller. 

Rear Adm. Luis de Florez (USNR), now 
on temporary active duty with the Office 
of Naval Research, has been elected a di 
rector of Pioneer Parachute Co., Manches- 
ter, Conn. 

Albert Green, New York businessman, 
has become a director of Colonial Airlines 


Changes 


Walter O. Lewin, former vice president 
of Champion Forge Co. and specialist in 
aircraft parts forging, is general manager 
of Steel Improvement & Forge Co.’s newly 
acquired Champion Division, Cleveland 
Deward H. Hardesty has been appointed 
division superintendent. 

Fred J. Baum has been elected assistant 
secretary of Northrop Aircraft, Inc., Haw 
thorne. Changes in Northrop’s subsidiary, 
Radioplane Co., Van Nuys, Calif.: Robert 
Zimmerman, chief staff engineer for the pro 
gram planning and reporting group of the 
Weapon Systems Division; Jack Gearhart, 
semor project engineer. 

Clifford W. Sweeney has been appointed 
production manager of Republic Aviation 
Corp., Farmingdale, N. Y.; Clayman C. 
Shafer is new chief methods improvement 
engineer for F-84F output. 

Robert W. Henson has become chief 
of flight test at Ryan Aeronautical Co., 
San Diego. 

Warren Cromwell has been named pub 
lic relations representative for Northwest 
Onent Airlines’ eastern region. Orv C. 
Akre has been promoted to Philippine sales 
manager for NWA, succeeding R. L. Dud- 
ley, who is returning to the U.S. for re- 
assignment 


Honors and Elections 


Beverly E. Howard, president of the Aero 
nautical Training Society, has been made 
a Chevalier of France’s National Legion 
of Honor. Maj. Gen. Archie J. Old, Stra 
tegic Air Command operations officer, and 
Lt. Col. Joseph F. Bloomer (USAF) are 
new officers of the Legion. 

D. C. Wilkens, Jr., industrial relations 
manager for Convair’s San Diego Division, 
has been honored by the California State 
Division of Apprenticeship Standards for 
“meritorious service” in connection with 
the company’s training program 

Aubrey Keif, aviation manager for the 
Texas Co., has become chairman of the 
Aviation Industry Committee of Travelers 
Aid Society 
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INDUSTRY OBSERVER 


> Hamilton Standard will start tests in the next two weeks on a new propeller 
New design relieves the engine of all propeller-induced bending moments 
ind the engine shaft transmits torque only. It is designed to operate efh- 
ciently at speeds as high as 650 mph 


> Allison 140 engine has been ungrounded by Navy's Bureau of Aeronautics 
(Aviation Week Aug. 23, p. 11). A fix was made on the pinion gear. Allison 
says a solution has been found to the oil-seal failures encountered on the T56 


(Aviation Week Aug. 30, p. 11). 


> Grumman F9F-4+ Panthers and F9F-7 Cougars have been grounded by 
the Navy as a safety precaution after fatigue cracks were detected in the 
fuel nozzle support of their Allison J33-A-16 jet engines 


> Substantial number of Piasecki H-25s that the Army has at Ft. Sill, Okla., 
cannot be used for flight training until the Prewitt metal blade is replaced 
by a wood version. Metal blade is blamed for heavy vibration at some points 
in the speed range. 


> Retraction of the landing gear of the Sikorsky XH-39 turbine-powered 
helicopter in flight adds about 15 knots to its cruising speed 


>» Newest plane at the National Air Show was the first production model 
of the Fairchild C-123B Avitruc assault transport. It was flown to Dayton 
after only 16 min. of test flying the day before taking off for the show. 


> Decision on which autopilot to use on North American's F-100 Super 
Sabre has reached top USAF levels. Lear and Minneapolis-Honeywell are 
the principal contenders although NAA’s own Downey Avionics Group 
ilso has a proposal 


> “Any departure from the steady level of demand will be upward,” Gen. 
Thomas D. White, USAF Vice Chief of Staff told industry representatives at 
the National Air Show. Gen. White also put substantial emphasis on two 
coming weapons: intercontinental missile and nucleat-powered aircraft, indi- 
cating that stress on research and development will result in more scientific 
progress in the next 10 years than in the last decade. 


P One fighter plane in the Bendix Trophy Race was disqualified because 
wing tiptank disintegrated as the pilot flashed across the finish line. Entry 
landed safely but with airframe damaged and race officials jittery after near 
crackup in front of crowd 


> A cutaway model of the Rolls-Royce Dart turboprop engine was displayed 
at the National Air Show with a representative of Capital Airlines explaining 
features of the engine. 


> Power from the turbojet engine in the Republic F-84 used in the Ficon 
hookup with the Convair B-36 adds aboat 10 to 15 mph. to the speed of 
the B-36 while the jet fighter still is attached to the “mother” planc 


> Nickel-plating of aluminum alloy blades successfully protects blades from 
service damage. At National Air Show, Hamilton Standard exhibited two 
blades which had been bombarded by trap rock, one plated, the other un- 
plated. The unplated blade was penetrated to a depth of 50/1,000 of an 
inch and the leading edge was eroded while the plated blade was not damaged 
at all. 


> Convair has been awarded a $2.7-million facilities contract by Air Materiel 
Command for its B-58 Hustler program 


> Fairchild’s modification program on 53 C-119Gs, in addition to adding a 
co-rotational nose wheel (Aviation Week July 26, p. 11), will include an 
emergency braking system in the landing gear. Program will take less than 
two months time. Current and recent models of the C-119G have these 
features. 
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FAMILY REUNITED by PAA’s installment plan is one facet of air credit. TWA (right) emphasizes “pay later” in new promotion. 


Airlines Predict Boom From Travel Credit 


® Entire industry is expected to set up installment plans 


in near future, following the lead of Pan American. 


Salesmen believe the public is conditioned to ‘pay later’ 


buying, needs to be told what air travel has to offer. 


By Katherine Johnsen 


The U. S. scheduled airline industry 
is headed for early mass adoption of 
“fly now and pay later’ plans, pushed 
by traffic experts who predict that 
nothing short of a boom will result. 

Air Traffic Conference, the airlines’ 
trafic organization, is expected to con 
centrate on working out a financing 
plan for the industry as a whole at its 
coming meeting, the first week in 
November. 

But even if this fails, a major part of 
the industry has moved forward with 
“pay later’’ programs since Pan Ameri 
can World Airways started the ball roll 
ing in mid-May. They will give airlines 

selling point that never has been 
capitalized on by railroads or shipping 
lines 
> Boom Result—In moving into in- 
stallment selling, airlines are following 
the evolutionary pattern of most other 
U.S. businesses. From high prices and 
a constricted market, the industry 
moved to tap the mass market with 
low-fare coach services 

Now, airline trafic men believe the 
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time is ripe to reach further into that 
market with credit sales. ‘They have the 
appliance, automobile, 
home construction and numerous other 
industries on which to base their boom 
anticipation. 

‘he airlines’ big job is education of 
the public. The U. S. already is largely 
a credit economy. Installment. sales 
total about $80 billion a vear. The 
public is conditioned psychologically to 
credit and pay-as-you-go buving 

Airline salesmen see their task as one 
of familiarizing the public with what 
they have to offer and directing the 
public to think in terms of buying air 
travel vacations, as well as automobiles 
and television sets, on small “time” 
payments 
> S1-Million Promotion—Past airline 
“pay later’’ plans have not met with 
outstanding success. But this generally 
is believed by trafic men to be due to 
failure to back them with sales promo 
tion. 

PAA and Trans World Airlines have 
taken the lead in launching big adver 
tising campaigns. Pan American’s en 
tire advertising budget for the fourth 


histories of 


quarter, amounting to about $1 million, 
will be directed at “pay later” attra 
tions. 

I'he two sales enticements PAA has 
featured previously—the beauties of 
exotic lands and low coach fares—will be 
incidentals. ‘TWA will switch emphasis 
from coach service to “pay later.” 
> New Trend—Developments on the 
airline industry’s new trend are 
e Pan American’s “pay later’’ sales dur 
ing the first three months of its opera 
tion, mid-May to mid-August, were 
only a small portion of total sales: $1.5 
million out of total passenger ticket 
sales estimated at $50 million. PAA 
officials expect a steady increase in busi 
ness and a big upswing in “pay later” 
sales next summer when the results of 
promotion are reflected in vacation 
sales. 

Prices on “‘pay later’ tickets have 
ranged from $33 to $4,000 for a busi 
nessman who preferred not to make one 
big dip in his firm’s cash box 

PAA’s first “pay later’’ ticket was sold 
to Emmerick Reissek, an immigrant 
German machinist who, during two 
vears in the U. S. saved $500—short the 
$709 he needed to bring his son’s fam 
ily from Germany. PAA’s new plan 
made it possible for him to do this be 
fore the son’s entry permit under the 
quota system expired 
e Trans World reports $250,000 in 
sales during the first 20 days of opera 
tion of its “pay later’ plan The air 
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a $50,000 backlog of 
when it went into 


waiting 
effect 


line had 
business 
Aug. 1. 

'WA claims its plan has an advan 
tage over the PAA plans: Applications 
processed quicker—in a few 
necessary this is 
bv local airline personnel. 

Pan American applications are proc 
its financial agent, Beneficial 
Management Corp., within a maximum 
of one weck and with provision for one 
day processing, if necessary. PAA off 
cials sav this speed is sufficient, 
other arrangements for foreign travel 
visas, vaccinations, etc.—require greater 
time. 

I'WA reports approvals of “pay later” 

applications are running 75% to 80‘ 
PAA estimates the rate at 90% 
e Other U. S. international-domesti 
airlines appear ready to follow in PAA’s 
and ITWA’s _ footsteps Northwest 
Orient Airlines is “ready to go forward” 
and now has a concrete “pay later’’ plan 
under consideration. Braniff Airways 
is “‘studving the situation exhaustively.” 
e Foreign air carriers were quick to ac 
after PAA’s example 

Scandinavian Airlines 
the second carrier to launch an all-out 
“pav later’” program and now is com 
pleting arrangements for ticket sales in 
every major U. S. city. 

British Overseas Airways Corp. and 
Sabena Belgian Airlines will offer “pay 
later” plans to the public in the near 
future 

Air France is “still debating.” But 
the majority management Opinion ap 
pears to be that most persons who 
travel can finance payment-in-full and, 
if not, can obtain bank loans 
e American Airlines is lagging behind 
TWA in putting “pay later” into ef 
tect domestically. American’s approach 
is to make financial arrangements with 
local banks, and it is estimated that it 
will take about a year before this is 
accomplished at all cities the carrier 
SETVES. 

So far, American is offering ‘“‘pay 
later” tickets in seven cities—New York, 
Newark, Chicago, Detroit, Los Angeles. 
San Francisco, Washington. 

American has set a minimum of $150 
on “pay later” tickets, but persons 
traveling together may be grouped on 
one ticket to reach this minimum. 
TWA, however, is pushing low-cost 
“pav later’ tickets, as well as “high 
cost” tickets: Chicago-New York round 
trip for $7.30 down and $3.06 a month, 
for example 
e Eastern and Capital Airlines have had 
“pay later” plans for the past five vears, 
but they have not been pushed 

EAL intends to continue to high 
light aircoach service and ‘package’ 
proposals and keep its “play now—pay 
later” suggestion subsidiarn 

Capital is now ready to extend its 
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since 


Svstem was 


AVIATION WEEK, September 13, 1954 





Fiv Abroad now 
pay later? 


PAN Auamacie 


rid’s Most bv perienced Airline 








It's Easier Than You Ever Dreamed! 


Fly GAT to 


(EUROPE 


and PAY LATER! 


"0 StPON) Be BOWS Farman! 
ro me ee mow 
VER FOR OPT) MEALS oem oem, 
72m ee ee 
08h \erUmOR BOTe Vem 
OF MEET) GORE TROTTER 


oun TRAVEL AGENT OF Ca 


oes tae “wee: 
a aces teens 





8 SCANDINAVIAN AIRUIVES SINTON 





PAA started ‘pay later’ plan, has pushed it 


with vigorous advertising campaign 


ap later” program—now oftered 
the Pittsburgh-Bermuda route—and put 
steam behind it. Over the past three 
CAP reports 25% of its Pitts 
burgh-Bermuda business has been “pai 
later.” 

e United Air 
to the industn 
thusiasm for “‘pay later’ and is 
1 “wait and see” attitude Che 
wement’s thinking 
that travelers can obtain pe 
from agencies, if they want to buy air 
line tickets on an installment basis 

e North American Airlines, biggest of 
the nonscheduled carriers, has started 
pay later’’ sales on the West Coast 
and expects to extend them to the 
East in the near future 

> How It Began—The snowballing air 
line movement to “pay later” wa 
tarted when PAA’s vice president-traf 
fic and sales, Willis Lipscomb, “sold” 
the idea to the airline’s management 
During his 25-year traffic career, Lips 
comb has aimed at the market 
He led PAA to initiate aircoach service 
in international air transportation in 
1948. His observations 
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SBAC Coverage 


A complete report on the annual So- 
ciety of British Aircraft Constructors’ 
1954 flying display at Farnborough last 
week will be presented in the next issue 
of Aviation Week. Robert B. Hotz, 
executive editor of Aviation Week, 
joined Seabrook Hull, this magazine's 
London correspondent, to 
British aircraft show. 


cover the 











American. Other airlines 
promotion programs. 


SAS followed Pan 
now are mapping 
@ Air ti 
in installment 


msportation long has needed 
plan to enable it to 
compete with other similarly priced 
commodities on the consumer market.” 
The hope is that customers now will 
buy concurrently with TV 
sets and automobiles, instead of buving 
the TV set and the automobile ‘‘on 
time’ and putting off the vacation un- 

til the total price has been saved 
‘The plan stems from recognition that 
American economy to a large degree 1s 
based on credit. Without credit, there 
would be little hope of maintaining 
the constant in the purchase 
of durable and consumer goods. More 
than any other influence, credit 
has enabled Americans to achieve and 
maintain the highest standard of living 
in the world. We want to see inter 
ravel made a regular part of 


vacations 


mCcrease 


single 


national tr 
that standard of living. 

‘Pay later’ is expected to affect air 
transportation much as its introduction 
did the automobile and home appliance 
industries. In 1952, the last vear for 
which figures are available, installment 
buving accounted for 55% of furniture 
than 50% of television set 
automobile sales.” 


sales, more 
sales, and 51‘ of 


Low-Cost Titanium 
Titanium for aircraft turbojet en 
expected to be available at lower 
prices than the present $4.50 to $4.75 

lectrolytic 
inada’s 
ower Co succe 
strategic metal 
plant located at Shawinigan 
Quebec, is scheduled to begin 
xt month 
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B-47S FLYING NONSTOP from England to home bases, passed in formation daily over . . . 


AIR SHOW SPECTATORS, as part of the U. S. airpower display’s “Report to the Nation.” 


National Air Show to Leave Dayton 


Defense Department wants airpower display to move 


around U.S.: some authorities want it 


By Claude Witze 


Dayton—The National Aircraft Show 
will not be held in Dayton next year. 
General Manager Benjamin T. Franklin 
says the Department of Defense will 
pick another site, and Ft. Worth, Tex., 
appears to be the leading contender. 

Reasons for moving the show, if it is 
continued: 
¢ Defense Department insistence that 
different parts of the country be given 
an opportunity to see the annual demon 
stration of airpower. 

e Inability of Dayton to provide ade- 
quate hotel facilities for visitors. 

@ Labor Day competition in Dayton 
from the local Montgomery County 
Fair 

@Seven other cities—including Ft. 
Worth, San Francisco, Baltimore and 
San Diego—have made bids for the 
show. 

© Overall Value Debated—While Frank- 
lin speaks confidently of his plans for an 
exhibition in another city in 1955, in 
dustry and military circles continue to 
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discontinued. 


debate the overall value of the air show 
as a public relations medium for the 
aircraft manufacturers and the cause of 
dlrpower, 

Death of Maj. John L. Armstrong 
in the crash of his F-8@H Sabre mid 
way in this year’s three-day program 
revived talk of the hazards involved and 
the adverse reaction of the public to 
accidents. Closed-course competitive 
racing was abolished after the 1949 
Cleveland races, in which Bill Odom 
was killed, along with a mother and 
baby, when his plane crashed into thei 
home. 
P Navy Doubts—A high-ranking Navy 
officer told AviIATION WeEEK that he and 

majority of his Navy colleagues are 
convinced that the air show is “not 
worth the effort.” 

He added: “All of the armed forces 
spend a terrific amount of time and 
manpower and money on this carnival 
and I am not convinced we need it 
Airpower has been sold. It is not like 
it was 20 years ago when people did not 
understand the potentiality. Now it has 


been demonstrated in World War II 
and with that 
time.” 

‘The Navy does not take part in com- 
petitive events at the air show and has 
teadfastly refused to make any con- 
tribution that would interfere with 
fleet operations. Its air show pilots are 
from air reserve training commands. 
I'he Marines had no air demonstration 
this vear due to operational and train- 
ing commitments 
> TV Air Show?—Talk in industry cir- 
cles has turned heavily in the past two 
vears to the idea of replacing or sup- 
plementing the air show with an annual 
irpower report by television 

Arguments bv advocates of this idea 


developments — since 


include: 

e \ nationally broadcast program would 
reach millions of listeners. The air 
show this vear drew a total crowd of 
200.000. 

e Nationally important figures from 
the President to the Air Secretaries and 
leading militarv officers could take part 
in the program 

el'lybvs and speed events could be 
tclevised from regular military test cen- 
ters or used from film, eliminating the 
hazard of possible crashes into crowded 
stands 

e Manv things, such as the vastly im- 
portant research and development work, 
could be shown and placed in proper 
perspective in the overall airpower 
program 

e Film record of the broadcast could 
he used in a general educational pro- 
gram, circulated to schools and col- 
leges 

> Rewriting Policy—So far, the only 
cffort along these lines has been made 
by individual aircraft companies and 
the film information specialists of the 
Air Force, Army and Navy. 

Decision on military participation in 
the air show is made by the Depart- 
ment of Defense, which has ruled that 
the National Air Show is the one an- 
nual demonstration in which all of the 
irmed torces will provide full co-opera- 
tion. 

The Aircraft Industries Assn. has not 
pledged group support to any program 
but did urge its inembers to participate 
in the Davton exhibit. 

Defense Department policy on air 
show participation 1s being rewntten 
at the present time. It is understood 
that the services will face a tightened 
regulation, designed to improve the 
quality of Armed Forces Day shows all 
across the country and reduce the 
amount of effort put into sponsored 
shows 


Air Race Results 
Dayton—The U. S. Air Force unveiled 

its B-52 Stratofortress heavy jet bomber 

to the public at the National Aircraft 
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Show here last week with a 624-mph. 
flight from Seattle to Cox Municipal 
Airport. 

The Boeing plane, powered by eight 
Pratt & Whitney Aircraft J57-P-3 en 
gines, covered the 1,968-statute-mile 
run in 3 hr. 94 min. 

The record, set on the opening day 
of the annual Labor Day ‘Report to the 
Nation,” probably was the most signifi 
cant, if not the most spectacular, event 
for the weekend crowd of more than 
200,000 spectators. 

Other highlights: 
ein the annual Bendix Trophy event 
for fighter planes, Capt. Edward D 
Kenny of the Air ‘Training Command 
piloted a Republic F-54F Thunder 
streak from Edwards AIB, Calif., to 
Cox Airport, a distance of 1,900 mi., in 
3 hr. 1 min. 56 sec. 

Powered by a Wright J65 engine. 
the F'-84F averaged 616.208 mph., less 
than that of the Boeing bomber but 
faster than last year’s Bendix mark of 
603.547 mph. set by a North American 
F-86F Sabre with a General Electric 
J47-GE-27 engine. 

e Capt. Eugene P. Sonnenberg of Eglin 
AFB, piloting an F-86H, won the 
Thompson Trophy with a speed of 
692.823 mph. over the 100-km. closed 
course. His plane was driven by a 
General Electric J]73-GE-3 engine with 
an unofficial thrust rating of 9,200 Ib. 

Last year’s figure, set by Brig. Gen 
J. Stanley Holtoner, was 690.118 mph 
His plane was the North American 
F-86D with a General Flectric J47-GF- 
23 engine. The world record for the 
100-km. was set last fall by a Douglas 
Skyray at 728.11 mph. The Skyray was 
powered by a Westinghouse J40. 

e The Allison Trophy event, taking on 
a new format as an interception exer 
cise, was won by a team from the Air 
Defense Command’s 438th Fighter 
interceptor Squadron. Lts. William J 
Knight, pilot, and William K. Sellers, 
radar observer, climbed to 10,000 ft 
in 2 min. 7 sec. in a Northrop F-89 
Scorpion with two Allison J35 engines 

The winners were determined by de 

veloping film from the photo instru- 
ment panel after four teams had taken 
off on the mission at 2-min. intervals 
and made a pass at a B-29 bomber circl 
ing the airport at 5,000 ft. 
e Marred by tragedy, the General Elec 
tric trophy event, a 500-km. closed 
course speed test, was won by Maj. John 
L. Armstrong of the Wright Air Devel 
opment Center. Armstrong, flying an 
F-86H, set a world record for the event 
the day before the air show opened, 
then was killed in a second attempt to 
better his own mark on Sept. 5 

Armstrong’s figure was 649.302 mph.. 
well above the old record of 607.1 
mph. set in May of this year by Capt 
Anders Westerlund of Sweden. 

e Each day of the show, a flight of 
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Boemg B-47 Stratojet bo 
powered by six General Electri 
engines, flew over the field on a ro 
trans-Atlantic from E:ngla 
\fter passing the crowd, they proc 
to their home ait Unite 
States 
> Copter Assault—From a standpoint 
of headlines and the spectacular demon 
stration of air striking power, the A 
Force dominated the However 
both the Navy and Army provided the 
atrical programs showing off new equi 
ment and flying capabilities 

In leadoff position on the program 
the Army staged a mock 
issault demonstration, with 
ind artillery forces flown into a roa 
battle, climaxed by a mock 
shell _ blast The famous heli 
quare dance team from Ft. Sill Okla 
demonstrated _ precision 
lightplanes were shown in typical Arm 


mission 
ded 


bases in th 


show 


helic pter 


inftanti 


itOom1 


opter 
flying ind 


operations 

The Navy put on an exhibition of 
the flving ability of the Chance Vought 
F7U-3 Cutlass, as well as 
by the Plue Angels, Navy aerobati 
team. The Douglas A3D Skywarri 
performed a Rato takeoff 

Navv's 
cluded performances by the B 
inti-submarine tandem and t 
Rotor-Craft pulse-jet helicopter 
> F-86H Scratched—Death of 
Armstrong, assigned to WADC 
October 1949, took place only sé 
ifter he had flashed by the home pylon 
in front of the crowd. Wreckage of hi 
F-86H Sabre jet found ittered 
1 wide ibout five miles from 
that the 
was ma 


1 performance 


helicopter demenstration in 
ll HSI 


new 


h 


Maj 
since 
onds 


was 
over 
the airport 
plane disintegrated while he 
highspeed turn 
Although USAT iM 
show did not confirm that the F-S6H 
immediately was grounded, it was clear 
that the plane was scratched from 
further performances About 10 days 
before the USAF ace, 


iTCa 


Indications were 


officers at th 


show, another 


Kenny received award from M. P. 


Ferguson. 


THOMPSON TROPHY: Capt. Sonnenberg. 


Capt. Joseph McConnell, Jr., was killed 
n the same aircraft in California. After 
the show had closed, Air Materiel 
Comm ind clisc losed that thi | S6OH Was 
rounded, pending outcome of an in- 
vestigation into Armstrong’s crash. 

Capt Sonnenberg, who set his 
(Thompson Trophy mark in the F-86H 
the day before the air show opened, did 
not fly it in his duplication of the cir- 
uit for the crowd on Labor Day. He 
was shifted to an F-S6F 

Maj. Gen. Albert Bovd of WADC 
iccepted the Genera! Electric Trophy 
in Armstrong’s name and will give it ta 
the Major’s widow and her two sons. 
> Booms—Other features of the air 
how included 
e USAT pilots, led bv Korean 
Maj. Frederick Blesse, opened 
part of the program each day in 12 
I’-86s that dived from 45,000 ft. to 
reate 12 sonic booms over the airport. 
e Three Lockheed F-94C _ Starfires 
demonstrated a scramble mission with 
planes parked in front of the stand 
where the crowd could see how Defense 
Command ground crews and pilots get 


ace, 
their 


1S 





off the ground for interception of pos 
sible enemy bombers 
e Karly warning and interception equip 
ment in a flyby included the Lockheed 
RC-121 radar picket plane, the F-94C, 
F-86D and F-S9D. ‘The fighters also 
demonstrated — aft climbs to 
10.000 ft 
e The Army hel 
included the P1 
Hors« transport 
ered Sikorski 
holder of the world 
Aviation Week Sept. 6, p. 16 
e An F-S4F was launched in 
from the belly of a Convair 
bomber 


AJ \ Bor Ing K¢ 


rpburmecti 


demonstration 
iseckl H-21C Work 
ind the turbine-pow 
XH-39 helicopter, new 
record 


( opt I 


speed 


midair 


B-36 


/7 Stratotanker demon 
strated air-to-air refueling techniques 
with a B-47 Stratojet 

e Convair F’-102 supersonic interceptor 
flvbys 


mH ide d nh 


Static Exhibits 


Dayton—Exhibits by 
dustry at the National 
89 firms represented, 
vear’s show bv 50% 


the aircraft in 
Air Show, with 
exceeded _ last 


The industrial exhibits covered ap 
proximately 60,000 sq. ft. in three 
hangars at J. M. Cox Municipal Air- 
port. The military services filled a sim- 
ilar space allotment. Sale of space to 
commercial exhibitors netted about 
$68,000 

Every major engine and _ airframe 
company was represented in the “Re- 
port to the Nation”’ of U.S. air strength. 
> Classified Projects—Lockheed Aircraft 
Corp.'s display created comment from 
spectators with covered models of new 
projects marked “Classified.” These 
included the F-104, a nuclear aircraft 
project and a rocket and ram-jet project. 
However, mention of the projects was 
approved by military security officers, 
who said configurations of the covered 
models were not accurate 

Among the items of new equipment 
featured in other displavs 
@ Lear, Inc.’s blind flight instrument. 
the “Nafli,” which features a simplified, 
oT iphic representation of the 
ingles around its three axes 
md vaw 
@ General Flectric Co.’s remote-con 
trolled tail turret svstem, currently used 
in the Boeing B-47 
® Bendix Aviation Corp.’s nine divi- 
ions displaved their latest develop- 
ments, including a heat-resistant elec- 
tube and an ultrasonic cleaner 
that transmits waves forcing the clean 
ing solution bubbles to implode and 
blast surface dirt particles loose. 

@ Hamilton Standard’s new 15-ft. Tur- 
bo-Hvdromatic propeller, used on Lock- 
heed’s turboprop R7V-2 Super Constel- 
lation (see p. 18) 

@ Solar Aircraft Co.’s new ground power 
unit for starting jet aircraft. The unit 


plane’s 
roli, pitch 


tron 


16 


is powered by a small gas turbine engine 
producing 50 hp. 
e Engineering & Research Corp.'s 
P2V-5 flight simulator, produced for 
the Navy. It is the first simulator of 
its size to be built into a trailer for 
movement from mother 
Erco claimed. 
@ Hughes Aircraft Co.'s 2 
Mouse air-to-air rocket, 
folding fins of the weapon 
> Military Aircraft—Included in 
military displays were 
e Bell X-1A, which recently set an un 
official world’s altitude record of 90,000 
ft. (Aviation Week Aug. 30, p. 15 
and holds the world’s speed mark of 
1,650 mph. (Aviation Week Dec ‘5 o 
1953, p. 7). 
@ Fairchild’s C-123 
transport 
e North American’s F-100 Super Sabre 
e Douglas X-3 experimental model 
e Northrop X-4 experimental model. 
e Armv’s surface-to-air Nike, Navy’s 
surface-to-surface Regulus and Air 
Force’s surface-to-surface Matador 
The Boeing B-52 bomber was not in- 
cluded in the ground exhibit at Cox 
Airport. Following its flight from 
Seattle to Dayton on the first dav of the 
show, the plane was based at Wright 
Patterson AFB and made its flyby from 
there on the following two days. 
Marine exhibit was limited this vear 
to a few aircraft and panels and dior- 
amas showing Marine support and de- 
fense techniques. There was no Marine 
air demonstration because of heavy 
operational and training commitments, 
officers said. 
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Seaboard Gets First 
Cargo Super Connies 


Seaboard & Western 
high in the wake of a $3-million Army 


Airlines, riding 
contract for trans-Atlantic and 
flights over the next. six 
\viATION Week Sept. 6, p 
, Is. taking delivery on the first 
four of Lockheed Aircraft Corp’s com 
mercial version of the all-cargo Super 
Constellation 

Easily converted from all-cargo use to 


Carry 


cargo 
passenger 
months 


109 passengers, the new Super 
Connie has the following features 
e Cruising speed of 335 mph 
e Main cargo compartment that is 83 
ft. long. 
e Capacity for 
converted 
extruded magnesium floor, with 
extra-wide cargo doors fore and aft to 
permit simultaneous loading and un- 
loading 
¢ Full-ship air conditioning for protec 
tion of perishable items 

As delivery began, Raymond A 
Norden, Seaboard’s president said: “We 
have here a truly long-range, heavv-lift 


73 hospital litters when 


urplan¢ This new combination ot pav- 
load, distance and speed will permit us 
to really open the door to the vast 
potential of trans-Atlantic airfreight.” 

Meanwhile, Civil Aeronautics Board 
received another request to reopen the 
trans-Atlantic cargo case, this time from 
Overseas National Airways. ONA wants 
the Board to take another look at Sea 
board’s operation on the grounds that 
the freight airline has been violating 
the Civil Aeronautics Act bv operating 
1 regular frequent service in the Atlantic 
ica 

ONA also was annoved at Seaboard’s 
recent open letter to the President, 
printed in several newspapers. The brief 
holds that the letter’s purpose is to 
“coerce the Board and the President of 
the United States into awarding Sea 
board a trans-Atlantic cargo certificate.” 


NWA-EAL Through 
Service Proposed 


Interchange agreement between 
Northwest Orient Airlines and Eastern 
Air Lines for through service from 
Minneapolis-St. Paul to Florida has 
been recommended to Civil Aeronautics 
Board by examiner Walter Brvan. 

The proposed service would offer two 
first-class roundtrips a dav between 
Minneapolis-St. Paul and Miami and 
one serving Milwaukee, Tampa and At 
lanta. Roundtrip aircoach flights would 
run daily between the Twin Cities and 
Miami and Tampa. 
> Advantages—The interchange offers 
advantages to both Eastern and North- 
west since it allows both to make use 
of idle equipment during off seasons, 
the examiner savs. FAL’s heavv months 
run from December to April. while 
NWA is busiest from Mav to October 

Through the use of Northwest's 
DC-6Bs and 377s in the and 
Fastern’s Super Constellations in the 
summer months. both can improve vear 
round utilization of equipment, Brvan 
savs. 
>» New Market—Fstimates of the 
ible market between points involved 
run to 23,473,091 passenger-miles for 
the vear ending Sept. 30, 1954, includ 
ing 3,520,964 miles of new travel 

The interchange is expected to vield 
ipproximately $59.000 for Northwest 
mynd $259,000 for FAT, in extra passen- 
ger revenues in the year ending Sept 
30. 1955. 

Capital Airlines asked that the inter- 
change proposal be disapproved because 
it duplicates CAP-National service from 
Milwaukee to Miami via Washington 
National expressed the fear that the 
greement would give Eastern control 
over north-south service in the Fast 

Brvan found that the advantage to 
the public outweighed other considera- 
tions and advised the Board to approve 


winter 


wail 
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SIKORSKY XH-39 copter, powered by Artouste turbine and developed from S-52, features retractable landing gear, four-blade main 
rotor. It cruises at 138 mph. New copter recently set record of 156.005 mph. over a 3-km. course at Windsor Locks, Conn. 


New Copters cil 
® Bell shows 47G-1 utility 
craft at Wright-Patterson. 


® Sikorsky flies turborotor 
XH-39 at Dayton show. 


Dayton—A_ new four-place _ utility 
helicopter, designated the 47G-1, was 
demonstrated last week at Wrght-Pat 
terson AFB by representatives of Bell 
Aircraft Corp 

The machine was not put on disp 
at the National Air Show, but spec 
tators did see the first public perform 
ince of the new Sikorsky XH-39 (S-59), 
turbine-powered aircraft that recenth 
set a new helicopter speed record of sa pry Se ee os 
156 mph. (Aviation Week Sept. 6, & res a 
P 16). It was flown during the Army BELL 47G-1 four-placer (foreground) has covered fuselage. H-13 (center) features a more 


air show demonstration by the record powerful engine. At top is Bell’s standard 47G demonstrator, “Snow White.” 
holding pilot, Warrant Officer Billy 


I. Wester On F +7. with a larger cockpit 
> Lower Maintenance—|he 47G-1 in 1e sen ling will be 1 ‘( ( ral] length is a little more 


i\ 


le rotor stands 
ponents of the smaller Model 47, but more tl 1 und effect in. above the ground. Instru 
the 200-hp. Franklin engine will be Dp hind the pil ccupied it mel is off-center to the left 
replaced by a Lycoming 0435 derated — bi pa I in be converted he pilot, giving him unobstructed 
from 260 to 220 hp. The new engine x hauling litters i ess time ) straight ahead 
is the same one used in the Aero Com han it ta e gasoline tank Ihe new Sikorsky record-breaking 
mander and Twin Beech. assenger doors are replaced for the helicopter is powered by a Turbomeca 

Bell representatives say derating of litter version and a forward stool in Artouste II, 400-hp. gas turbine engine. 
the engine will result in a helicopter led for medical attendant ester, who has flown it about 10 
that can hover in ground effect with ruising speed is 100 mph., Bell says . ivs tests so far indicate the 
less than 70% of normal rated power ur-passenger Bell helicopter engine will set new standards for heli 
It also is expected to reduce mainte- \ here after winding up a two-week pter smoothness, ease of operation 
nance costs. sales tour to more than a dozen major nd maintenance 

Other features of the 47G-1: Army and Air Force installations ruising speed of the XH-39 is 120 
e The Lycoming engine will be certi Joe Mashman, pilot and _ assistant nots (138 mph.) with a useful load of 
fied for use with any fuel from ordi- director of contracts for Bell, said that 1,360 Ib., Sikorsky savs. Service ceiling 
narv automobile gasoline to 105 octane in addition to the military reaction to is 16,000 ft., and fuel consumption 
e The engine will improve high-alti the 47G-1, his company is preparing t cruising speed is 55 gal. an hour. 
tude and hot-weather performance to sound out the commercial corporate The Sikorsky helicopter is an ex- 
e The helicopter will operate with 2,550 market for a helicopter of this layout. perimental project sponsored by the 
Ib. gross load, including four persons, ® Altered 47—Basically, the aircraft is Army to test the practicability of the 
40 lb. of baggage and fuel for a range a slightly altered version of the stand turbine engine 


corporates all of the dynamic com 6,001 n vering iling th 5 | The sing 
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TURBOPROP SUPER CONNIE shows off new P& WA 34 engines before taking off on first flight at Lockheed’s Burbank, Calif., plant. 


Turboprop Connie Draws Airline Interest 


Airlines are taking a long look at 
Lockheed Aircraft Corp.'s new turbo 
prop-powered Super Constellation 
laimed to be the world’s fastest pro 
peller-driven transport with a 
cruise speed of 440 mph 

This latest airliner in  Lockheed’s 
Connie series, powered by four Pratt & 
Whitney T34 engines, made its first 
flight Sept. 1 at the company’s Bu 
bank, Calif., plant. 
> Airline Potential—The first turboprop 
off the assembly R7V-2, a 
military personnel-cargo evacuation vcr 
sion built for the Navy. Lockheed savs 
it has a contract to build two R7V-2 
prototypes for the Navy and is produc 
ing an additional two, designated thi 
YC-121F, for the Air Force 

“This transport also has a_ terrific 
potential for commercial operation,” a 
company spokesman says 

He reports that urline now 
flying Super Constellations, ‘‘plus a few 
that don’t,” are watching development 
of Lockheed’s 
interest 
> 16-Ton Loads—Lockheed savs__ the 
turboprop transport is capable of lifting 
l6-ton loads on nonstop transcon 
tinental flight in | than six hours, 
bettering by at least two hours present 
AVIATION WEEK 


design 


line was the 


CVCT\ 


new with 


turboprop 


coast-to-coast SCTVICE 
Aug. 30, p. 52 
It can fly 


one stop 


trans-Atlantic routes with 
New York-Gander-London 
in eight and three quarter hours, the 
company reports, or the Hawaii-Cali 
fornia run in less than six hours 

The R7V-2’s 440-mph. design cruise 
speed compares with 382 mph. for the 
Bristol Britannia, 360 mph. for the 
Douglas DC-7, 335 mph. for Vickers 
Viscount and 310 for Convair’s Turbo 
Liner 

C. L. Johnson, chief engineer at 
Lockheed’s California Division, savs the 
turboprop Super Connie readily can 
carry 10 tons 3,000 mi. with full fuel 
reserves, 


18 


a 


MAJOR CHANGES from Navy R7V-1 are turbine powerpiants, stronger landing gear. 


PF asy Conversion—Under active de 
velopment for the past two years, th« 
new turboprop does not differ greatly in 
configuration with Super Constellations 
now in operation with airlines. 

Previous models of the series now 
have the basic structural features of the 
transport, 1 Lockheed 
spokesman says. Conversion of thes¢ 
urcraft would require onlv the 35,500 
hp. P&WA 134 plus new nacelles 
engine controls and accessories plus a 
landing gear stressed for R7V-2’s heavier 
takeoff weight of 150,000 Ib 

A characteristic that distinguishes the 
turboprop from earlier Super Constella 
tions is its large, round, over-the-wing 
exhaust outlet behind each of the pow 
erplants. 
> Turbo-Hydromatic 
transport’s turboprop engines are har 


turboprop 


Props—The new 


lurbo 


diam 


nessed to Hamilton Standard 
Hvdromatic propellers 15 ft. in 
eter with 2-ft.-wide  constant-chord 
blades 

On_ takeoff, the 

1,000 rpm., while the props are g¢ ired 
down to 1,000 rpm 

Service ceiling of the R7V-2 is esti 
mated at 35,800 ft., and its fuel suppl 

including two 600-gal. wingtip tanks, 
it 8.750 gal. 
> 36,000-Lb. Payload—Navy versions of 
the turboprop Super Connie will carry 
36,000 Ib. of cargo, 106 passengers over 
land or 97 persons overwater, Loc kheed 


Cngine turn ovel 


AVS. 

In its cargo configuration, the R7V-2 
has an all-magnesium floor, more than 
5.400 cu. ft. of storage space and two 
large freight doors that are sealed when 
the transport is in flight 
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JOIN NOW! CONTACT YOUR LOCAL CIVIL DEFENSE 
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FOR DIFFICULT PARTS AND VOLUME PRODUCTION 


OMOHUNDRO HAS THE EQUIPMENT IN FIBREGLASS 


WITH the addition of two 
powerful presses of 75-ton and 
175-ton rated capacity 
Omohundro fibreglass facilities 
are even more completely 
equipped for the speedy 
economical production ot 


structural and non-structural 





parts and furnishings. 





For volume production using 








matched metal dies and 

the skilled handling of the most 
difficult shapes and sizes, the 
aircraft industry can place full 


reliance in the Omohundro “O” 





that means delivery. Contact 
Paul Omohundro Con pany 
Box 696, Paramount, California. 


TC yrrey 6-7001. 








OHUNDRO 


Southern Representative: C. P. Waggoner Co., 






Box 1107, Grand Prairie, Texas 





New Ag-2 Nears First Flight ‘Test 


\ll-metal Transland spray/duster has the crash-satety 


features of Ag-l. 

\ new agricultural plane, specialls 
designed to combine load and 
performance characteristics with crash 
safety, will fly for the first time late th 
fall at ‘Torrance Municipal Airport, 
Calif. 

Designated the Transland Ag-2, the 
craft at first glance strongly resembles 
the ‘Texas A&M Ag-l, designed bi 
I'red Weick. 

This 
lransland purchased the remains of the 
\g-1 after the plane tangled with a 
power line during a demonstration and 
was completely written off. Because of 
the Ag-I’s design, the pilot walked away 

Aviation Week Aug. 24, 1953, p. 15 

l'exas A&M College collected d« 
tailed comments from about 600 pilots 
ind operators who had flown the Ag-] 
and these have proved valuable to ‘Trans 
land in their new project, as has Prof 
Weick, who is serving as consultant on 
the Ag-2. 
> Construction—The Ag-2 has an all 
metal airframe, using aluminum alloy 
sheet wherever possible and avoiding 
compound curves, forged fittings and 


good 


intentional 


resemblance — is 


castings. 
Simple construction is used through 





‘ 
AG-2 Specs 
Weight empty 
Gross weight 
Tread 
Fuel capacity 
Cruise speed (58% 
loaded 
Landing speed (no wind), 
loaded . 
Takeoff over 50-ft. obstacle 
(no wind), loaded 
Distance to land over 50-ft. 
obstacle (no wind), loaded 
Rate of climb, loaded. 


2,745 Ib. 
5,200 Ib. 
12 ft. 
100 gal. 
power), 


110 mph. 
66 mph. 
1,220 ft. 


1,440 ft. 
900 fpm. 
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is designed for cood performance. 


pane 
Mine! 


id 


it four 


Th Wing uscs 
64021 airfoil and full 
with the outer 


When th 


1 dust or spray run 


nicrons 


trimmed automatical 
(ransland purposely has u 
* Convair BT-13 tr 
to keep the pri ae = 
tr | ne price down and alk 
parts. BI-13 p 
+51 hp 


nee iC 


Inc! Opt 
rents | 
ready availability of 
used on the Ac-2 include the 
Pratt & Whitney Aircraft « 
sories, modified powerplant mount 
ind propelrle! main | nah 
gear and wheels, tail 
instruments, land 
pedals and pilot's 
P Safety Features—! 
lot's ockpit in the 
ugh to provide 
vhil 
or in the turn 


The Ag-2’s st 


ibsorb crash engines progré 


] 
I 
i 
} 


taxing 


the cockpit intended im “island of 
afety” that will remain intact after the 
engine wings and fuselage ha taken 
the brunt of impact. Fuel 
the outer wings. 
Che cockpit incorpor 
structure, 
flectors and has 
objects. It is 


tank ire 


over-the-cockpi wire 
protruding 


iled | vent chemi 


SOUTH 


or feel it. 
but it's there! 


Excessive moisture vapor 
causes corrosion, fungus 
j 1e 


growth and other damage 


within sealed containers. 


When relative humidity 
is not controlled ... Preci- 
sion equipment corrodes 
and fails. Optical instru- 
ments fog and are tempo- 
rarily useless. Electronic 
and radio equipment lose 
efficiency. Certain foods 
and drugs lose freshness 


or deteriorate. 


DriAire ofiers proven so- 
lutions to many of these 
problems. As the largest 
manufacturer of moisture 


DriAire 


welcomes any problems 


control devices, 


of humidity control and 
indication. Your inquir- 
ies are invited. 


Wd) \ XS 


INCORPORATED 
CONNECTICUT 


NORWALK, 
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B.H. AIRCRAFT bo. me 


FARMINGDALE, NEW YORK 


FLETCHER, 


builds 
good 
tanks 
fast 


PASADENA. CALIFORNIA DAYTON, OHIO WASHINGTON, D.C. 
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cal spray or dust from entering. Pilot's 
seat and shoulder harness are capable of 
taking a 40G load. No heavy compo 
nents are installed aft of the cockpit. 
> Spray/Dust Dispersal—The Ag-2 is 
built around its applicating equipment 
pump, gate, tanks, hopper, spray booms 
ind spreaders 

There arc scparate systems for han 
dling solids and liguids. The dust hop 
per is in the fuselage ahead of the 
cockpit, and spray tanks are in the 
wings. A simple clutch mechanism al 
lows the pilot to actuate either system 
with a single lever. 

Phe 53-cu.-ft. hopper fuselage hopper 
holds 2 


2,000 Ib. of low density material 
compared with the Ag 


g-1’s 27-cu. ft. ca 
pacity. The Ag-2’s liquid capacity is 
20... 3 i] 


compared witl. the 

Ag-l’s 150 gal. 
> Five Prototypes—Parts are now being 
fabricated for five Ag-2 prototypes at 
Transland’s El Segundo plant. 

Ihe company will make the planc 
wailable in three wavs 
e Complete flyaway plane, approxi 
mately $15,000. 
e ly or ship a BT-13 for parts removal 
Price will be for the Ag-2 airframe less 
BT-13 parts value, plus labor 
e Complete airframe, less BT-13 parts, 
for shipment to buyer. Kit includes as 
sembly instructions. 


European Airlines 
Emphasize Comfort 


By James Montagnes 


Comfortable air and ground travel 
with a minimum of red tape are being 
given major consideration by | uropean 

irline and airport authorities 

Convenience begins with bus service 
iight to the door of the airplane at 
London. It carries through to the lux 
urious bar and restaurant where pas 
engers who have passed government 
controls await their planes at the 
Zurich-Kloten Airport in Switzerland 
> Red ‘Tape Minimized—This writer 
did not have to open a bag at any air 
port during a three-week tour of Britain 
ind the Continent, indicating how con- 
trols facilities at various international 
terminals have been developed to aid 
the passenger. 

Immigration officers check passports, 
currency control officers ask about the 
traveler’s funds; then customs officers 
nspect baggage. Every airport, except 
those in Switzerland have passport and 
currency controls. Nowhere did it take 
more than five minutes to clear the 
three controls. 
> Leisurely Tempo—The leisurely Eu 
ropean tempo 1s noticeable in the abun 
dance of restaurant and bar facilities at 
irports 

The bus terminal in the center of 
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FREEDOM OF ENTERPRISE 
In a free SOcTETYS 


a man nm 
own his own small 


ss 
ay work 


himself or work for others 
shop or build 


In a totalitarian state he is a mere a number on a card 
slotted into a master plan ol iron control and regimentation 


Freedom of enterprise should be evervone’s right 
work one is best litted to do 


i factory 


cog 


the right to choose the 


o benefit freely from the results of one’s own 


crealiveness . to reach toward the stars. Most assuredly, 
freedom of enterprise is worth delending 


cL CANADAIR _ 


AFT MAN 
+ 
2 





LIMITED, MONTREAL, CANADA 


ated to the 


Hoary 


f GENERAL DYNAMICS CORPORATION, New York, N.Y. — Washington, D.C 
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a a A — . 
0900 Stepping up on their work stands, line 
crew removes outboard engine cowlings. 














0906 Quick-disconnects of J47 electrical, fuel, 
and oil lines are completed. 








0911 Crane car lifts engine forward as replace- 
ment unit rolls into background. 


0919 New engine hoisted up while crew installs 
J47 fuel, oil, and electrical lines. 





0914 Engine is swung away from wing as ne 
J47 is pulled into position. 








—_ : 
Sond > a y rs . 


0924 Aluminum “bullet nose” and cowlings are 
clamped on just before. running engine up. 

















-G-E ENGINES POWER S.A.C. OPERATIONAL MULTI-JET BOMBERS 


a 


Simple design of G-E J47 helps S.A.C. crew make 


29 MINUTE ENGINE CHANGE! 


MacDill AFB photos show how G-E engines, Boeing wing pods, 


and S.A.C. ground crews have cut bomber maintenance time and costs 


A Strategic Air Command B-47 ground crew re- 
cently changed a G-E J47 jet engine in 25 minutes. 
We mention this for two reasons: twenty-five min 
utes is about one-eighth the time it used to take 
to change a WW II bomber engine. And the 25 
minute change is typical of the ways in which the 
J47’s clean design and durability help S.A.C. save 
time and money. 


Good design: Easy maintenance 


The J47’s relatively simple construction makes the 
engine very easy to maintain, compared to other 
types of powerplants. For example at MacDill AFB, 
S.A.C. crews get up to 600 hours from J47’s before 
minor repair. This is nearly twice the minor repair 


average of S.A.C. piston engines. And naturally the 
cost of J47 maintenance —and the human effort 
involved—is less. 


Good design: Long operating life 
Proof of the J47’s durability lies in the fact that 
B-47’s attached to the 306th Bombardment Wing 
have gone more than 600 hours without a single 
engine change. That’s the equivalent of 15 nonstop 
globe encircling flights. A Tampa newspaper has 
quoted a B-47 ground crew as calling their J47’s, 
“The engines that never quit.” 
Facts like these illustrate the J47’s contribution to 
the Strategic Air Command. Section 232-2, Gen- 
eral Electric Company, Schenectady 5, N. Y. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


EASE OF J47 MAINTENANCE is illustrated by this photo of a 
S.A.C. B-36 outboard wing pod. J47 installation can be removed 
quickly for minor repair and overhaul. 








LONG J47 OPERATING TIME BETWEEN OVERHAULS is typified 
by B-47 No. 12234 of S.A.C, 306th Bombardment Wing. Air- 
craft flew more than 600 hours without a single engine change, 
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AIRCRAFT 


PARTS 





PRODUCTION 


For 23 years the large Hecker 
production division has been 
manufacturing machined air- 
craft parts of highest quality. 
Your company, too, can profit 
from this experience and skill. 
We invite your inquiries and 
will be pleased to send fur- 
ther information. 


Manufacturers of Machined Metal Parts 
Designers and Builders 
Tools * Jigs © Fixtures * Special Machinery 


SINCE 193 

aw. A fecker co. 
7200 EUCLID AVENUE 
CLEVELAND 3, OHIO 


Amsterdam, where passengers assemble 
for transportation to Schiphol Airport, 
is Outfitted with modern lounge chairs 
and small tables coffee, tea or 
other refreshments can be had. At 
Nice, the airport has an outdoor patio 
with flower 
tables for passengers 


At London, 


where 


gardens, chairs and small 


passengers are all but 
carried on and off their planes. A bus 
takes the passenger from the waiting 
room directly to the airplane standing 
some distance away on the apron. Ar 
riving, the passenger takes a bus to the 
waiting room. 

The buses are of unusual design; half 
the vehicle is the usual height, and the 
rear half is elevated in double-decker 
tashion. Luggage¢ stored under this 
elevated portion Roofs are of Plexiglas 
British European Airways uses similar 
buses to the airport from the new air 
terminal at Watcrloo Station, located 
on the site of the 1951 Festival of 
Britain exhibition 
> Luxurious Buildings—Most luxurious 
and modern of all airport buildings 
observed on the tour are at Geneva and 
Zurich. Public halls, restaurants and 
passenger waiting rooms take up a small 
portion of the terminal buildings at 
both these fields. The rooms have all 
glass walls facing the airport and are 
two or three stories high. Washington 
National Airport’s waiting 
closest in appearance. 

After passing through controls, pas 
sengers can sit in the large glass-walled 
rooms and eat or drink. The waiting 
rooms have shops and even a nursery 
for mothers traveling with infants. Cur- 
rency exchange facilities are available 
in the waiting rooms as well as the 
public halls. These currency exchanges 
or banks are standard equipment at 
ill European airports visited. 

Airport attendants lead passengers to 
and from aircraft 
> Tourist Service—Every European air- 
coach used by this writer carries at least 
two stewardesses. Some carry three, 
and BEA also has a steward 

Every passenger is briefed before de- 
parture on seat controls. Passengers on 
BEA and Air France transports are in- 
structed on what to do in event of an 
emergency landing, where life belts are 
and how to put them on. 

This may not contribute to the peace 
of mind of all passengers, but it does 
show them how they can help them 
selves in emergencies. 

» Passenger Comforts—In the air, stew 
ardesses on BEA, Air France, Swissair 
and KLM Royal Dutch Airlines planes 
change their uniforms for white smocks. 

All lines but BEA use some U. S.-built 
planes. BEA has de Havilland-Airspeed 
Ambassador Elizabethan-class f 


room is 


aircraft 
with half the seats facing forward and 
the rest aft. Drop-tables are at each 


Simi 
lar adjustable tables were found on the 
except tor KLM’s Con 


balanced on the 


cat for meal service or other use 


other planes, 
vairs, where trays arc 
isual cushion. 

BEA’s plan 
down-filled headrests or pillows so that 
tall and short passengers can rest com 
tortably. 
> Meals and Drinks—Meals on all planes 
re good and served appetizing); 

Ihe best meal, in this reporter's 
opinion, was served on the Swissair 
fight from Nice to Zurich. It was not 
only the biggest meal served, but it 
made the most of advertising Switzer 
land. Large portions of Swiss cheese, 


also have adjustabl 


ike and other delicacies were wrapped 
in plastic containers, marked as Swiss 
products prepared especially for the 
lirline. 

A large hot meat and vegetable plate 
ind a big portion of hot soup were 
served on the KLM plane from Zurich 
to Amsterdam. ‘The meal was served in 
two sections—first the soup, then the 
hot plate. 

Drinks could be obtained on all 
planes. Most planes serve mineral water 
instead of hot drinks, although wine 
or liquor are available if desired 


Hinshaw Warns India 
On Rejecting Air Pact 


Rep. Carl Hinshaw has warned India 
that the United States is likely to 
retaliate if U.S. international air opera 
tions to that country are curtailed 

India has announced it proposes to 
reject the existing air transport agree 
ment with the U.S., effective Jan. 17 
1955. 

“The government of India must ap 
preciate that the rejection of this ait 
agreement will not find favor in a coun 
try which has, since India attained her 
independence, been unselfish in_ its 
direct contributions to India’s advance 
and in the many indirect benefits which 
result from a free exchange of people 
ind ideas between our two demo¢ 
racies,” Hinshaw declared 

He observed that from 1951 through 
June 30, 1955, U.S. aid to India will 
total $484 million. 

Hinshaw expressed concern that 
“India’s proposed restriction of ait 
transportation would set a bad _ prec 
edent for other nations of the world. 
It is a step backward and a dangerous 
one. In fact, since India announced 
her intention to terminate the agree 
ment with the U.S., other countries 
have demonstrated a similar tendencv 
to restrictions 

“This is international isolationism of 
the worst sort. And the world should 
know by now the evils which may result 
from this kind of isolationism.’ 
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FACTS ABOUT 


Manufacturing skills support produca- 
bility of Fairchild J44 turbojet engines 
for pilotless aircraft. 


CURRENT 
PROGRESS 








Ultra-sensitive equipment in modern 
laboratories aids in the search for new 
and better materials, 


Plant 3, Mineola, N. Y. 


This, the newest of three plants engaged in powerplant development and 
production, symbolizes the planned growth of the Fairchild Engine 
Division ...and the progressive spirit of an organization that has pio- 
neered in its field for over a quarter of a century. 


Within these modern, completely equipped plants — totaling almost 





one million square feet of floor space —a variety of special-purpose 
powerplants are being designed and produced for use on land, at sea 2 ; 

; ‘fe : é f Advanced procedures maintain quality 
and in the air. These include the J44 turbojet engine, developed by of J47 turbines, phase of large-scale 


Fairchild for the Navy and now in volume production for each of component program. 
our Armed Services, new-type propulsion systems for 
underwater ordnance, and auxiliary aircraft engines 


all in addition to a greatly expanding component & 
) ENGINE Ano 
wae AIRPL 


manufacturing program. ANE CORPORATION 


Today, to meet these increased responsibilities, the AIR RCHILD 
Fairchild Engine Division is growing bigger... to 
serve America better. He. 7) Wilton, 


STREAM MINEOLA 
AIRCRAFT DIVISION, Hagerstown, Maryland tem nln, 
ENGINE DIVISION, Farmingdale, N. Y. © GUIDED MISSILES DIVISION, Wyondonch, N. Y. 
SPEED CONTROL DIVISION, Wickliffe, Ohio © STRATOS DIVISION, Bay Shore, N. Y. 
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STAINLESS stcel blank is held between mandrel (r.) and ram. 


Flow-Turning Speeds Metal Forming 


Jet engine parts are being formed igainst the mandrel by a hydraulic ram. tolerances. From a modern production 
| 


cold by flow-turning at Pratt & Whit While the part and mandrel are ro tandpoint spinning is non-uniform, 

nev Aircraft. tated (about 400 rpm.), a separately depending upon the skill of the crafts 
his process for forming metal to operated roller exerts a large force man and the variety of his tools, 

the shape of a mandrel by controlled about 25,000 Ib) against the metal P&WA savs. Flow-turning minimizes 

rotation requires simple tooling, gives so that it readily takes the Shape of — these eritical factor 

uniform results, even grain flow, im the mandrel. P Many Shapes—Already thc 


proved tensile strength, small waste, \ variation of metal spinning, flow has flow-turned a number of different 
ind saves considerable time turning is reported as readily learned types of parts—conical, cvlindrical and 
> How It Is Done—A cold flat sheet after a short basic training period, af omplex shapes. Some conical parts 
or roughly finished disk forging is held fords far greater adherence to closct previously were impossible to press out 


Ompany 
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I2Z7 New Departures 


Join the Navy! 


Design by Douglas . . . power by Westinghouse . . . 
precision by New Departure. That’s the Navy’s F4D 
SKYRAY jet—first carrier-based plane to hold the world 
speed record —753.4 mph. 

Among other applications in the SKYRAY, there are 127 
New Departure precision instrument ball bearings in its 
Westinghouse Exhaust Nozzle Actuator Control. This 
control maintains proper engine temperatures, and de- 
mands the utmost in bearing accuracy and efficiency. 
New Departures meet these demands. 

Throughout defense and industry, you'll find New 
Departures making good products even better. Learn how 
these fine ball bearings can help your design . . . talk with 
your New Departure engineer today! 


Westinghouse J-40 jet engine 
with Exhaust Nozzle Actuator 
Control for the afterburner, 
where 127 New Departure 
instrument ball bearings 
contribute extreme precision 
and efficiency. 


NEW DEPARTURE 


BALL BEARINGS 





How semi-tempered, single curved 
Flexseal Duplate is used in the 
North American F-100 Super Sabre 


cA report from 


THE PITTSBURGH 


AIRCRAFT GLAZING 


\ 
METAL INSERT 025 
AL ALLOY 24ST 


V8" VINYL 


1/8" SEMI- TEMPERED 
GLASS 


PAINTS - GLASS 


PITTSBURGH 


IN CANADA: 


CANADIAN 


FILE 


ryaHeE North American F-100 Super 
| Sabre is America’s first super- 
fighter. lhis 
back 
ceiling ot above 


a combat 


SONIC 


operational jet 


sleek. aircraft with its swept 
Wings has a SCTVICS 
50,000 feet and radius of 


More than S00 nN iles 


Viet i insert Flexse al Duplate iS 
lin the F-100's side 


used windshields 
is indicated in. the 


section at left 
It consists of two plies ot thick 
semi-tempered polished plate glass 
ind a .125” vinvl filler lhe overall 


" aor 
nominal thi Kness Measures 907 


CHEMICALS BRUSHES - 


PLATE 


PITTSBURGH 


PLASTICS 
ae Sa. a 


INDUSTRIES 


The 500 sa in windshield MmMecas- 
ure 1S'4’’ x 4] lhey have a depth 
of 3*i6” with a radius of bend of ap- 
proximately 14” 


Phe special aircraft o| iSS¢ smade by 
Pittsburgh Plate G] iss Company are 
the result of many vears of glass re- 
sé arch and unrivalled experience In 
meeting the glazing requirements of 
\merica’s leading aircraft manufac- 
turers. 


Why not take advantage of this 
experience next time you have an au 
craft gaeazing problem? Pittsburgh 
technical representatives will be glad 
to work with vou, to help you work 
out proper glazing for your aircraft 
For complete information 
Pittsburgh Plate Glass Company, 
Room 4328, 632 Fort Duquesn 
Boulevard, Pittsburgh 22. Pa 


write to 


FIBER GLASS 


COMPAN Y 


LIMITED 





STAINLESS STEEL 
FASTENINGS 
by Anti-Corrosive 


became 


PROPERTIES YOU NEED! 


Whether it's corr ] r heat re- 


RAM SQUEEZES blank against mandrel with 25,000-Ib. force during forming 


with a conventional die because the 
metal fractured. 

One example cited by P&WA is a 
“Tear compressor bearing support 
This phraseology indicates a multipk 4. fastening answer — precision-made 
compressor installation (though not ¢ a oy ; to aircraft specification 
identified by the company, it may refer 
to the dual-compressor J57). Starting 
with a 50-lb. forging, P&WA used to 
put in 20 different machining opera 
tions and some four hours to turn out © 
a finished piece weighing 14 Ib. This 4 ad . = and sizes of sta fastenings 
meant 36 lb. of scrap, various setups. \ xt a means immediate delivery of your 
and tool weat expensive items 4 rp - needs! Streamlined special order 

For flow turning, only a 27-lb. rough 
forged disk is required. Rough machin 
ing takes little more than an hour to 
trim off excess material, and about fiv« 
minutes to turn out the 14-Ib. part LOWER COST! Superior produc- 

Flow-turmed parts have greater ten FLOW-TURNED part is formed from flat tion capacity and know-how means 
sile strength, and even after stress disk; old way required 50-lb. forging, lots of lower costs, helps you stay within 
relieving processes, they are consider-  jachining and scrap 
ably stronger than the machined 
counterpart, P&WA says. The grain P&WA's chief of advanced tool engi 
alwavs is in the same direction in flow- sneering Ihe machine was built by 
turned metal. Lodge & Shipley to P&WA specifica Write for FREE Product List 

Idea for the flow-turning machine tions. Three of the units are at 
was conceived by Arthur A. Merry, P&WA’s East Hartford, Conn., plan 


sistance, greater strength, longer 
any 


has your 


AVAILABILITY! IN STOCK in- 


ventory of more than varicuies 


service, too! 


production budgets! 


54] — lists complete range 
of items, sizes and analyses 
available from stock or by 


special order. 


~~. i : y CORR, 
FLETCHER #&e G 
5 


builds 
good 


tanks 
fast ANTI-CORROSIVE 
METAL PRODUCTS CO., ING. 


PASADENA, CALIFORNIA DAYTON, OHIO WASHINGTON, D.C. Gaditencbebien Mew Cam 
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WHAT DO YOU NEED 


TO TAKE A 
TAILPIPE TEMPERATURE? 








\, J 





Wa 
FOR ONE THING, L bs 





A GOOD HARNESS. a 





L.. tough to take the temperature of a jet’s tailpipe. Severe 
vibration and extreme changes in temperature can wreck meas- 
uring equipment. Yet, the information is vital to men who build 
the engines and fly the planes. 


The harness used for the job must be rugged enough to survive 
brutal operating conditions (even more brutal now that engine 
thrust and temperatures are being increased). 


T-E has several solutions to the problem, and the rigid, ladder- 
type harness shown below is one of them. Extension wire is pro- 
tected from the heat, corrosion, and abrasion by one-piece, stain- 
less jackets which are lined with ceramic insulation. Positive and 
negative conductors are jacketed separately for compactness and 
ease of installation. Harness can be equipped with open-end or 
stagnation thermocouples. 


Briefly, it’s a well-made harness that can take lots of punishment 
and high temperatures. 





Completely enclosed connector is 
made of thermocouple material— 
compact, light weight—no errors 
from temperature gradient across 
connector — withstands severe vi- 
bration and high temperatures, 


1000 F or more. 


Get in touch with us. Let us help solve your 
temperature-measuring problems. 


_ 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


§ Thermo Electric ©, 


tv 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


> 
eo e*e*. 


2. 
252 


Re 


32 


e . 
Home-Made’ Press 
F F ry — 

or Fuel Tanks 

Labor and material costs have been 
reduced up to 94% using this 35-ton 
hydraulic horn press built from sal- 
vaged or scrap aircraft parts, its designer, 
Pastushin Aviation Corp., Los Angeles, 
reports. 

Pastushin first used the press to 
pierce and punch a difhicult-to-reach 
pattern of holes concentric with a large 

cess hole in jettisonable fuel tank 
nose skins. Drilled by hand or routed, 
the operation would take 8-10 min., not 
including burring, and require $800 in 
drill jigs and router fixtures, the firm 
tates. Its new press does this task in 
only 10 sec. using a picrce and blank 
die costing S600 

Ihe machine uses a modified aircraft 
landing gear cylinder for a hydraulic 
unit, with loading valves being planc 
type coupled to a four-way control 
valve, solenoid-operated from limit 
switches. The accumulator-type —hy- 
draulic system, designed and built by 
Pastushin, reduces power requirements 
from 9 hp. to 34 hp. 

A low-volume 3-gpm. pump, operated 
it half speed, supplies the hydraulic 
circuit at operating efficiency 





PRODUCTION BRIEFING 





> Douglas Aircraft Co. is putting up 
$1.5-million three-unit assembly facility 
to build the new A4D Skvhawk Light 
weight Navy bomber. Plant is to be 
completed by November 


> Canadair, Ltd., Montreal, is con 
tructing a building to house its foun 
drv and plaster shops, jig shop, tem 
plate and photo template reproduction 
reas, and pattern shop under one roof. 
!'otal floor area will be 139,600 sq. ft 
\ll templates for Canadair’s maritim 

reconnaissance version of the Bristol 
Britannia will be made in the new fa 
cility. 


> Curtiss-Wright Corp., Wood-Ridge, 


N. J., has negotiated license and engi- 
neering agreements with four German 
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Phil-bol © 


Relay Requirements Fulfilled More Easily 
By Greater Diversity of Phil-trol Relays 


New Features, Wide Choice of All 
Components Create New Flexibility 
of Phil-trol “Standard” Units 


A recently developed relay manufacturing 
technique, exclusive with Phillips, is the 
utilization of aluminum time-delay blocks 
to provide time-delay features in a light- 
weight multi-contact relay 

Other new methods developed at Phillips 
mean that relays for special or for complex 
control problems, which formerly have 
required complete engineering from 
“scratch,” in many cases now can be pro- 
duced much faster and at little or 
increase in price over standard models 


no 


Coils in a wide assortment of winding 
types and characteristics are now almost 
completely interchangeable at Phillips dur 
ing relay assembly. Relay functions calling 
for varying marginal and timing values 
are easily fulfilled, as are requirements of 
operating values, timing and 
release constants 

The “custom” addition or omission of 
springs is accomplished just as easily. And 
variations of contact forms and of special 
contacts themselves are standard practice 
at Phillips. 


sequence 


Power Relay Series Complete 


Requirements of aircraft and mobile 
equipment for relays to withstand severe 
shock and vibration have caused important 
advancements in the design and construc- 
tion of Phil-trol relays. 

The Type 27QA, one among many Phil- 
trol models for this purpose, is unexcelled 
in this field. It has been universally ac- 
cepted by leading aircraft designers as the 
ideal relay to withstand vibration and 
shock, is utilized by almost all leading 
commercial aircraft in use today 

A comprehensive Phil-trol engineering 
service is maintained chiefly to consider 
and recommend, without obligation what- 
soever, whether or not there is a “standard” 
Phil-trol relay which will precisely fulfill 
rigid specifications with substantial savings 
in cost. 


Phil-trol 
Type 27QA 


Relay 


This Type 27 Relay is available in 1, 2, 3, 
4, or 5 pole models, with single or double 
throw. Operating voltage up to 230 D.C., 
resistance up to 13,400 ohms. Minimum 
operating current is .001 amps. Available 
in dust cover, or hermetically sealed (as 
shown above at right). 


New Home Plant for Phillips 


This new, modern, daylight-type plant, in 
Joliet, Illinois, has enabled Phillips to re 
engineer all fabricating and assembly 
methods — many revolutionary for relay 


manufacturing 


«* 4 P oe 44 fi ; Mi 
‘Most All Phil-trol Relays are now 
Available Hermetically Sealed 
Advancements known 
Phillips 
ac know ledged to 
liver hermetically 


sealed 


—_ 
only to are 


de- 


relays 
other 


superior 
to any similar 


products in the field 


In general, Phil-trol 

Relays are mounted on 

the proper base assem- 

blies, with INFRA- 

RED soldering used to 

affix the glass header. Hydraulic crimping 
all then they soldered. 
Each enclosure next is exhausted to a few 
microns of pressure, removing all trace of 
moisture or gas, then flushed with chemi- 


closes scams, are 


cally dry nitrogen. Again exhausted. Then 
once more pumped full of dry nitrogen. A 

primer still 
and “dresses” each unit. 
Sealed Relay shown 
Type 27QA Relay. 


coat of finishing paint over 
further 
The 


here 


protects 
20445 Phil-trol 


accommodates the 


Twin Contacts Give Phil-trol Type 8 Relays Exceptional Reliability 


Demands for reliable and fast-acting relays 
in applications where more rapid opening 
and closing of contact is required resulted 
in the design of the Phil-trol Type 8 Relay 


These relays feature high sensitivity with 
immediate response, excellent adaptability 
for marginal operation, with fast, positive 
and reliable closing and opening. Then, to 
assure that these characteristics will main- 
the Type 8 Relays given “Y 
springs, providing them with twin contacts, 
operative in every circuit function Long 
life bronze bearings assure the maximum 


tain, are 


precision of operation 


Phillips Control Corporation 


A THOR CORPORATION SUBSIDIARY 


PHILLIPS CONTROL CORP 


PLANTS AT JOLIET. ILLINOIS * 


Joliet, tll 
SANTA MONIC 


Gentlemen: Please send me your General 


| am personally interested in Pt trol 


Phil-trol Type 8QA Reloys Phil 
Name 
Company 


Street __ 


City 


Catal 
7 


Type 27 


trol 


units are and light in 


Their coils may be single or double 


These compact 
weight 
wound and, if desired, equipped for slow 
release or for slow operation. They operate 
230 volts D.C 4 different 


Maximum pile-up, 10 springs. 


up to Come in 


torms 


Let 


Phil-trol Progress 
Help Solve Your 


buses 
ones ee 
~gyy 


Dept. AW 


CALIFORNIA © AND SANTURCE, PUERTO RICO 


} 


Relays 


Hermetically Sealed Relays [) 








horsepower 


50,000 


feet high 


2,000 


miles an hour 


from a 


| ,200 Ib. engine 


(weight) 
; . 


‘ “ 


Ramjets by 


| MALQUALOE sucesso. 


and Swiss firms whereby C-W has rights 
to produce apparatus in electronic and 
ultrasonic fields, including devices for 
measuring, computing and control. ‘The 
firm is considering establishing a di 
vision to make the new equipment. A 
special showing of the devices is planned 
for industrialists in November 


> Machine tool leasing plans for periods 
up to nine vears are being offered by 
manufacturer Jones & Lamson Machine 
Co., Springfield, Vt., covering turret, 
Fay automatics, thread and form grind- 
ers, Optical comparators and threading 
dies and other specially designed items. 
Four different lease plans are available, 
requiring 10% deposit, with rental pay 
ments being fully deductible for incom 
tax purposes. ‘Terms can include options 
to buy. J&L engineers 

tomer’s plant and work 

tion plans, if requested 


> B. F. Goodrich Co., Akron, Ohio, has 
purchased assets and business of Sponge 
Rubber Products Co., with plants im 
Shelton and Derby, Conn., Fall River 
Miass., and a Canadian subsidiary in 
Waterville, Quebec. In addition to its 
line of rubber products, the firm makes 
jet engine pressure vitches. Good 
rich will operate its acquisition as a di 
vision with SRP president Frederick 
Daley and vice president-treasurer Wil 
liam ‘Todd retaiming their positions 

> Continental Can Co. has been 
awarded a new contract to build Grum 
man S2F-1 cowlings and a new order 
for radar tracking equipment for the 
Army. Firm reports total aircraft and 
defense sales exceeding $18 million for 
the first half of 1954, bringing its back- 
log to $45 million 


> General Electric Co.’s Chemical Ma- 
terials Department, Pittsfield, Mass., 
has established an experimental shell 
molding foundry with complete facili 
ties for making molds and pouring cast 
ing. The facility is equipped to make 
test shells and pour castings from cus 
tomer’s patterns on GE. equipment. 


Pm Aero Design & Engineering Co., 
Oklahoma City, is creating a research 
and development engineering division 
to be located on Max Westheimer 
Field near the University of Oklahoma 
School of Aeronautical Engineering 
The new division will handle design 
studies, development and flight tests 
to improve the firm’s products 


> Temco Aircraft Corp., Greenville, 
l'ex., is converting a Convair 340 for 
executive use of the government of 
Saudi Arabia. Included is installation 
of autopilots and driftmeters in this 
and three other 340s recently pur- 


chased by Saudi Arabian Airlines. 
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Lear-Romec Model RG-9790 Lear-Romec Mode! RG-9990 


Electric Motor-Driven Lube Pump 3-Element Lube and Scavenge Pump 


How to meet critical lube problems of gas turbines 


Solar Aircraft Company does it with two Lear-Romec pumps in 
its “Jupiter” 500 hp gas turbine Auxiliary Power Unit, designed to 
provide emergenc' powel! aboard Americ an Naval ships. 

One Lear-Romec electri pump drives oil to the Jupiter's “hot 
box” compresso! and turbine shaft bearings and to its reduction 
gears during starting and speed-up. As the turbine comes up to 
20,000 rpm running speed, a nd, specially designed Lear 
Romec engine-driven pump tal ver. With rated capacity of 
Ygpm at 50-60 psi, this pump forces a quart of oil per minute 
through each shaft be aring and through each lubrication pornt in 
the gearbox, simultaneously returning the oil from be wings and 
gears to the oil reservoir through two s ivende elements 

Lear-Romec has also designed and built lubs pumps for Solar’s 
featherweight “Mars” 50 hp gas turbine, which is used to drive 
APU’'s in Douglas C-124 and Lockheed Super Conste lation trans- 
ports. In addition ome¢ is designed and built pumps 
for the B« g 502 ili ; bin ind tor General Electric 

cratt powerplants 

These installations are tvpical o i-Romec’s ability to design 
ind pi rduce liquid and air pump ind associated products to 
specihc customer need ir-Romec invites your 
problems in pumps ; | special purpose fluid ac 


cessor sy Le ir Ira t come Division Elyria, Ohio 








~~ 





CONTRAVES EOTS is electron-optic tracking system for locating missiles or planes in 


flight. Elevation and bearing angles are recorded on 35-mm. film for permanent record. 


New Tracker Pinpoints Missiles 


One of the newest available tools for 
locating a missile or airplane in space is 
the Contraves EOTS (Electron Optic 


I'racking System), a Swiss-developed 
photo-theodolite now available through 
Oerlikon ‘Tool & Arms Corp. of Amet 
ica, Asheville, N. C. 

Several of these units are already in 
use at the Air Force Armament Center 
of the Air Research and Development 
Command, Eglin AFB, Fla. They have 
been installed for tracking bombs du 
ing pattern- and skip-bombing runs 
(Aviation Week Aug. 17, 1953, p. 
220). 

Oerlikon says the accuracy of the new 

is better than 0.1 mil, or one 
part in ten-thousand. 
P System Setup—In common with any 
optical tracking system, the Contraves 
units are used in quantities of two o1 
more, because the information output 
is basigally a precisely defined sightline. 
Two or more sightlines are needed to 
define a point location. 

The slave stations are synchronized 
by a master station which transmits 
pulses through a VHF-FM radio link ot 
through direct wire connections. 

Each photo-theodolite records the 


system 


position of the target on 35-mm., film. 


Film speed can be adjusted for any two 


3% 


speeds between four and 30 frames pet 
second, depending on the speed and 
accuracy desired. 

Each frame locates the target in terms 
of bearing and elevation angle with 
respect to the surveyed site of the theo 
dolite. Size of the target on the film 
frame is large enough to permit visual 
check of the attitude. 
> Power Aids—The Contraves unit i 
power-driven, and manually controlled 
by two trackers who use sighting tel 
scopes to hold on the target. One man 
operates the elevation handwheel, and 
the other operates the bearing angl 
handwheel. 

Position of the handwheel deter 
mines the angular velocity of move 
ment, and the change of position of th« 
wheel controls the displacement of th: 
unit. 

Remote positioning or radar slaving 
can be installed as an optional feature. 

Another accessory is a predetermined- 
flight path function generator. This de 
vice feeds the calculated theoretical 
flight path into the Contraves and the 
crew only has to make corrections for 
the deviation of the target from the 
calculated flight path. 
> Limit Values—Oerlikon cites 
characteristics of the Contraves 


these 


limits: 1,000 to 30,000 
3.280 ft. to 98.500 ft 
to plus 100 deg. eleva- 


unlimited be 


e Operating 
meters range 
10 deg 


ingles, and 


TUS 
tion 
1} 


Wing 


rit 


e Tracking speeds: 30 deg./sec. max 


mum speed in elevation and_ traverse; 


minimum speed better than 1/200 d 


| 
per se maxunum acceleration, | 


ac? a) YC 


e Precision: Reading accurac\ 


deg.; static accuracy, 1/300 deg 


ISO deg 


be ing deve loped I 


namic accuracy | 

\ film reader is 
QOerlikon’s EE Division; the aim is t 
take the film recordings and transform 
them into IBM punch cards to be fed 
to an IBM automatic typewriter. Pr 
liminary information on the reader sa‘ 
that three to four data frames can bi 
read and recorded per minute with 
reading accuracy of 1/1,000 deg 

Although the Contraves 
oped and is being produced in Switzer 
land, spares and servicing are furnished 
by Oecrlikon Tool & Arms Corp. in thi 
country. 


Military Report Lists 
‘ 
Rocket Fuel Hazards 

\ significant report on the health 
hazards of rocket propellant fuels and 
oxidizers, has recently been issued as a 
joint-service publication. 

Specific hazards and countermeasures 
ire described for these fuels: aniline, 
furfury] alcohol, hvdrazine, methyl al 
cohol, ethvl alcohol and JP-4. 

Ihe oxidizers considered are: red 
fuming nitric acid (RFNA), white- 
fuming nitric acid (WENA), liquid 
oxvgen and 90% hydrogen peroxide 

“Health Hazards from Propellant 
and QOxidizers” is published as 
'B MED 242, Navv NavMed 
P-5035 and Air Force AFP 160-6-3 


was devel 


| ucls 


Army 


Aircraft Firms Win 
Tax Amortization 
Office of Defense Mobilization 
ipproved certificates of necessity for ac- 
celerated tax amortization on facility 


expansions of the following firms 
Beech Aircraft Corp., Wichita ire 


has 


raft, 
242 io 
Areturas Manufacturing Corp., Venice, 
Calif., aircraft parts, $114,7 

United Aircraft Corp., Pratt & Whitney 
Aircraft Division East Hartford, Conn 
military aircraft, $460,000 

Kuss Machine Tool & Die Co., Inc., 
elphia, electronic equipment, $78,524 

Bell Aircraft Corp., Ft. Worth, aire 
$32,115 

Bendix Aviation 
aircraft, $25,146 

Lockheed Aircraft Corp., Burbank 
military aircraft and parts, $138,637 

Thul Auto Parts, Inc., Plainfield, N. J., 
aircraft parts, $14,890 

Weston Hydraulics, Ltd., North 
wood, Calif., aircraft parts, $23,372 

Eastern Realty Co., Des Moines, gun 
covers, aerial delivery containers, $34,000 


Phila- 
raft, 
Corp., Teterboro, N. J., 


Calif., 


Holly- 


AVIATION WEEK, September 13, 1954 





CONGRATULATIONS 
TO COLONIAL 
FROM COLLINS RADIO 


AIRLINES 


COLONIAL’S REMARKABLE 


all-time air safety record 


Without a single accident 
involving fatality or 
serious injury to a 
passenger or crew member— 


A few weeks ago, Colonial Airlines 
began its 25th year of operation, and set 
a new all-time air safety record — the 
truly remarkable record above, which ex- 
emplifies the safety standards being es- 
tablished throughout the airline industry. 

Colonial’s slogan “Safety is no acci- 
dent,” is maintained by constant attention 
to safety rules and regulations; careful 
selection and training of competent, dedi- 
cated personnel; and utilizing of the best 


24 years of continuous operation 
750,000 landings and take-offs 
2,500,000 passengers carried 


795 


d 000.000 passenger miles flown 


in advanced, dependable electronic navi- 
gation and communication equipment. 
We are proud that Collins has partici- 
pated in this outstanding safety record 
by providing Colonial with dependable 
electronic equipment such as — Collins 
51R Navigation Receivers; 18S, 100 watt 
Communications Transceivers with 180K 
Antenna Tuning Units; 416N Power 
Supply Units; 336A Omni-bearing Selec- 
tors; and Collins 37J and 37P Antennas. 


COLLINS RADIO COMPANY ¢ CEDAR RAPIDS, IOWA 


261 Madison Ave., NEW YORK 16 * 1930 Hi-Line Dr., DALLAS 2 * 2700 W. Olive Ave., BURBANK 
Collins Radio Company of Canada, Ltd., 74 Sparks S$t., OTTAWA, ONTARIO 


Branch T. Dykes, Presi- 
dent of Colonial Airlines, 
commenting on his 
company’s safety record 
says, ‘We will do our 
best to continue to merit 
the use of our slogan, 
“Safety is no accident’, 
for a long time to come,”” 





when your 
blueprints call for 
precision 


call on 


, PIERE: 
alN 


2, 


Engineering Assistance 


Pierce engineers will work closely 
with you, give you the benefit of our 
more than 40 years’ experience in 


AIRCRAFT PARTS, ASSEMBLIES 
AND FUEL CONTROLS BUILT TO YOUR 
MOST EXACTING SPECIFICATIONS 


tooling and production procedures 
ond help carry development 
projects quickly and economically 
to production stage. 


design and manufacture of engine 


speed and fuel controls, servo mecha- 
nisms, high-precision assemblies. 


Experimental Work 


Production Runs 

Our modern, fully equipped plants 
are available for production of 
component parts for jet aircraft 


Pierce will build pilot models to engines . . . fabrication of parts, 


your specifications, assist in testing 
and experimental work, set up 


Precision machining and assembly... 
to your most exacting specifications. 


For Quality .. . Precision . . . Satisfaction, call on PIERCE. 
Your inquiry wili receive our immediate attention. 


THE PIERCE GOVERNOR CO., INC. 
1684 OHIO AVENUE, ANDERSON, INDIANA 


ask for new brochure— 
"40 Years of Manufacturing Precision Controls” 





In Brief ... 


‘Accidents Too 
Accidental’ 


What should be the program of the 
engineer who wants to raise the level 
of safety in air operations? 

He must first of all discover hazards 
in the operational system, many of 
which have only a probability, often 
quite small, of acting in certain situa- 
tions, says Maurice H. Slud of Cornell 
Aeronautical Laboratory, in a_ paper 
quoted by Flight Safety Foundation. 

“Not ail will be equally good at 
this,” says Slud, “but it is an ability 
which develops with use. 

“When he suspects that a particular 
operation contains an inherent hazard, 
he will have to use all his knowledge 
of the structure and operation of the 
system to demonstrate the extent to 
which the hazard exists. He must show 
that in any situation which may occur 
in actual operations there are appre- 
ciable odds of hazard. Whether the 
hazard will actually play a role in 
accidents is impossible to predict: acci- 
dents are too accidental. Nor is there 
any great need to make assessments of 
relative hazard. It is the mere existence 
moval. 

“When the cost of removal is great, 
we have a problem of weighing human 
life against the cost—not an engineer- 
of the hazard which demands its re- 
ing problem at all. In other words, 
while life constantly demands the tak 
ing of risks, in air transportation it is 
intolerable to take any eliminable risk, 
however small. 

“Continued improvement of the 
safety record requires us to learn how 
to detect and eliminate the risks which 
are built into the operational system 
as potential hazards in those rare events 
we call accidents,” Slud concludes. 











UK Expands Titanium 
Production for Planes 


Development of a titanium industr 
to supply metal for aircraft manufac 
ture is moving forward in Great Britain 

Latest step was the pul hase by Wil 
liam Jessop & Sons, Sheffield, of furnace 
designs and operating knowhow for the 
melting of titenium and titanium-alloy 
ingots from ‘Titanium Metals Corp 

Titanium Metals president, E. R 
Rowley, savs negotiations for a similar 
sale are underway with econd Brit 
ish company. 

Construction of Britain’s first in 
ium-ingot facility now is nearing com 
pletion. It is the Imperial Chemical 
Industries plant, which will have a ca 
pacity of 1,500 tons a vear 

Current U.S. ingot production 1s 
ipproximately 5,000 tons a veat The 


goal is 37,500 tons a year by 1957 
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Only GRAPH-MO gives 
ou all three advantages 
in one tool steel 


Wearability — Outwears other tool steels 3 to 1 


Stability —Js the most stable gage steel ever made 


Machinability — Cvs machining time 30% 


2ST ORS 
> - 


re 

OU can make gages and dies 

that stay accurate longer and 
produce them in less time by using 
Graph-Mo* graphitic tool steel. 
That’s because only Graph-Mo 
gives you the combination of 
wearability, stability and machin- 
ability that you wantina tool steel. 

Free graphite and diamond- 
hard carbides in the structure of 
Graph-Mo steel give gages and 
dies extraordinary life. Reports la pint 
from users show that Graph-Mo ies Be Pes Te 
outwears other tool steels 3 to 1. 
In your plant, Graph-Mo steel 

will cut production time and rejects. Because of its 
graphitic structure, Graph-Mo steel machines 30 
faster than other tool steels. This structure also gives 
excellent resistance to abrasion, and has minimum 
tendency to pick up, scuff or gall. Tests on Amsler Wear 
Machine show Graph-Mo has twice the resistance to 
galling when compared with ordinary too! s‘eels. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


IN FINE ALLOY STEELS, GRAPHITIC 


The greater stability of Graph- 
Mo steel enables you to make 
gages that stay accurate longer. 
After 12 years of service, for ex- 
ample, a typical Graph-Mo steel 
master plug gage showed less 
than 10 millionths of an inch 
change from its original dimen- 
sions. 

You can always tell Graph-Mo 
steel by its “graphitic look” — 
the tiny, scattered, parallel marks 
barely visible on the surface of a 
piece of polished Graph-Mo. 
his built-in “trade-mark”, the 

result of free graphite in its structure, can’t be dupli- 
cated in ordinary steels. The photomicrograph at 
left shows the free graphite and diamond-hard car- 
bides that give Graph-Mo unusual wear resistance. 

Write today for more information on Graph-Mo 
steel. The Timken Roller Bearing Company, Steel and 
Tube Div., Canton 6, Ohio. Cableaddress:“ TIMROSCO”, 


TOOL STEELS AND SEAMLESS TUBING 
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Valve Talk 


for WM. R. WHITTAKER CoO., Ltd. 
by Marvin Miles, 
Senior Member, Aviation Writers Assn. 


Ten miles isn’t a great distance by ordinary standards. But 
when the miles are measured vertically, there’s a difference. 

At 53,000 feet — more than two miles into the stratosphere — 
you’re in another world, a strange realm of nothingness, where 
you must have heat, pressure and pure oxygen to remain alive. 

Nor may you enter this thin, sub-freezing fringe of space 
without special permission and special training and equipment, 
for just outside the canopy the temperature is 67 degrees below 
zero, the air pressure but 1.48 pounds per square inch as com- 
pared with a sea level pressure of 14.7 pounds. 


The dangers? Canopy failure and ex- 
plosive decompression that can rup- 
ture youl lungs reduced pressures 
that can whisk away your conscious- 
ness in 15 knife-like tem 
peratures that can cut pneumonia into 
your chest—hypoxia (oxygen star- 
vation) that can drain away your 
strength, your coordination, your 
senses, even your life 

These are but possibilities, however, 
not probabilities, and the dangers can 
be offset to a great degree by training 
and equipment. That's why the Air 
Force has set up rigid pre-requisites 
for high altitude flight 

In order to make such a hop in 
Northrop’s F-89D Scorpion interceptor 
| had to obtain Air Force permission 
which was granted provided (1) that I 
take a special USAF physical and suc- 
cessfully pass the searching inquiry of 
an electrocardiograph, and (2) that I 
take an intensive, day-long high alti 
tude indoctrination course at March 
AFB, standard training for jet crews. 

The course itself was a revelation 
in lectures, graphs, films, the low 
pressure chamber and the ejection 
seat trainer. I found the Air Force 
leaves nothing undone in its pro- 
gram to assure the high altitude 
safety of its air crews. 

After soaking up the word on struc- 
ture of the atmosphere, the physio- 
logical factors involved, the possible 
dangers together with their cause and 
effect, and the operation of equipment 
to minimize the hazards, | was taken 
on a flight to 40,000 feet in the cham- 
ber. At 30,000 feet my oxygen was cut 
off and I reached the brink of uncon- 
sciousness in | minute, 50 seconds. At 
38,000 | watched an AF captain pass 
out in 40 seconds 

With others in the class I was jolted 
through a demonstration of explosive 
decompression, with a thudding shock, 
a blast of air and a swirling cloud of 
vapor. Later 1 was buckled into the 
ejection seat trainer and lowered into 
a mock cockpit where I triggered a 37 
mm cannon shell that hurled me 12 
feet up a track at 90 m.p.h. in a wrench- 
ing, violent explosion. 

All this was but a prelude to the 


seconds 








stratospheric flight in Northrop’s big, 
high-tailed Scorpion with Test Pilot 
Bob Love, the Korea MIG killer. It 
was my first hop in the 40,000-pound 
bird designed for long-range, all 
weather intercept, and I was impressed 
with the ship’s performance, particu- 
larly its rate of climb, level flight speed, 
steadiness, and the ease with which 
Love cut Scorpion capers through the 
sky en route to “Angels plus 50.” 

Like a supersonic dive, however, 
a flight to 53,000 feet in the F-89D 
is mostly in the mind as far as sen- 
sation goes, except for the breath- 
taking panorama of earth that 
stretches for hundreds of miles be- 
neath the ship, detached, flattened — 
the mountains turned into wrinkles 
that flow into valleys and then into 
the limitless sea. 

Actually the thrill of the flight was 
in a small understanding of the forces 
and conditions involved —and in 
imagination — as the altimeter climbed 
toward ten miles...as the tempera- 
ture and pressure indicators dropped 
lower and lower...in watching the 
oxygen blinker snap on and off with 
every breath ...in studying my finger- 
nails to search for the tell-tale bluish 
cast of hypoxia...in seeing, with a 
nervous shudder, the invisible tons of 
pressure differential that battled to 
break the canopy outward and immerse 
us in the chill void of the stratosphere 

in knowing it would take almost 
four minutes of free fall to impact 

And because I write for Whittaker, | 
wondered how many of the company’s 
valves are in the Scorpion’s husky 
sleekness. Later I checked and found 
to my surprise there are 38. Of these, 
24 are in the interceptor’s fuel system 
Others control wing de-icing hot air, 
cockpit ram air, landing gear selection, 
air conditioning moisture condensation, 
tip tank shutoff, nose wheel steering 
by-pass, Canopy seal air pressure and a 
vital function in the canopy ejection 
system. 

All functioned perfectly! And if 
you don’t think I appreciate this 
point —I’ve still got my neck to 


prove it! 





CONVAIR rain tower is 35 ft. high. 


Unit Tests Effects 
Of Rain Erosion 


San Diego, Calif.—An unusual instal 
lation at Convyair’s San Diego plant 
testing the effect of rain on aircraft 
faces at high speeds. 

Since rain can destroy som 
in only a few seconds at trar 
supersonic speeds, Convair 


ing a rain-erosion research 


the onlv laboratory of it 
West Coast. 

Object of the program is to deter 
mine the best materials for such parts as 
domes, missile controls, and wing anc 
tail leading edges. ‘The equipment at 
present can simulate speeds up to 62 
mph. A second phase of the program 
vill study the effect of rain in the super 
sonic range. 

Materials being tested include Fiber 
las-reinforced plastic laminates, rubber 
compounds, ceramics, and metals. 

Basic unit in the rain-erosion labora 

is an installation much like an air 

craft propeller. With material specimens 
ittached to the leading edges of its 
blades, it is driven at high speeds while 
water 1s spraved down in the 35-ft. high 
tower to simulate rain 
\ relatively low rotational speed of 


2,500 rem. and a long blade radius of 


42.5 in. are used to eliminate the possi 
bilitv of the propeller wake disturbing 
the free fall of the water droplets, which 


Co 


BEFORE AND AFTER. Eroded plastic (r.) 


shows effect of rain at high speed. 
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Business Takes to the Air! Above—in flight Cessna also produces aircraft for the Armed 
—is but one product of Cessna Aircraft Com Services. They use approximately 20,000 
pany, builder of one of the world's most pounds of aluminum per working day in the 
complete business air fieets. production of modern aircraft. 


Where Aluminum Serves Aviation 
Reynolds Also Serves 


There is Reynolds Aluminum in every type airplane that flies today. 
Reynolds quality control, technical services and follow-through have 
made this a fact. 

From the mining of bauxite to actual flight the aircraft industry 
depends on Reynolds for products meeting its rigid specifications. 
For products that help the aircraft industry expand and grow. 

Actually, Reynolds helps this growth through filling the material esnahis techiniends Sinsianieien 
needs and supplementing design and engineering facilities of its cus- 16mm movies can contribute im 
tomers. Reynolds technical services have made major contributions SS ae, a 
to the progress of aviation. or ; voor & ve seg fle for a 


. 2 ay we rye . ‘ complete index and details about 
Ask to see how Reynolds can serve you. It will cost you nothing ide Gautastel. canals of te aaelcdae 


to find out. Merely write to Reynolds Metals Company, 2559 South without cost 
Third Street, Louisville 1, Kentucky. 


HELPFUL MATERIALS 


a 


See “Mister Peepers", starring Wally Cox, Sundays on NBC-TV 


of 
‘ iy ‘s j 


MODERN DESIGN HAS ALUMINUM™ iN Mino 








MORE POWER 
in SMALLER SPACE 
with LESS WEIGHT! 


SUB MINIATURE 


D.C. MOTORS 


- 330 = 

SPECIFICATIONS . . . Permanent magnet type. Made for 4 to 
115V applications, from 5,000 to 22,000 RPM, nominal power 
output 2 watts. Stall torque up to 3 oz. in. at rated voltage. Peak 
efficiencies over 50%. Weight 2 ozs. 

APPLICATIONS . . . Blowers, fans, precision instruments, controls, 
vibrators, actuators. 

A. cee ee 





Globe SS Motors of extremely small size and light 
weight, are custom-built and quality controlled. Because of 
their high precision construction and refined design, maxi- 
mum output and efficiency are obtainable from this frame 
size. They meet military specifications, and are specifically 
designed as a component for precision airborne accessory 
equipment where minimum size and weight are essential. 
Speed governors, gear roducers, and radiv noise filters, are 
available as standard assemblies. 

We invite you to utilize Globe's specialized experience 
in the development and application of miniature motors and 
motor products. For full details on Globe Motors and engi- 


MOTORS © GEAR REDUCERS © GENERATORS © GOVERNORS * SERVOS 
BLOW IRS © FANS © ACTUATORS © SWITCHES © GYROS © VIBRATORS 


1786 STANLEY AVE., DAYTON 4, OHIO 


are sprayed from nozzles located 27 ft 
ibove the center of the propeller 

Ihe propeller, made of aluminum al 
loy, is driven by a hydraulic unit which 
has a maximum speed of 3,000 rpm. ‘T« 
provide safety against propeller failure, 
the tower is protected by a barrier which 
at its weakest point is made up of 6 in 
of wood, 4 in. of steel plate, 6 in. of 
sand, and | ft. of reinforced concrete. 

One of the problems of the researcl 
program was development of a nozzle 
which would produce a one inch-pet 
hour simulated rainfall with droplets 
having an average diameter of 1.9 mm 
lo achieve the most uniform rain pat 
tern, two nozzles are used, one mounted 
to sprav up and the other down 


Air Remover Stops 
Sealant Troubles 


\ new deaerator for removing 
bubbles from sealant used with inte 
gral fuel tanks and pressurized cabins 
in aircraft has been devised at Boeing 
\irplane Co. ‘The de-aerator is said t 
eliminate troubles that 
lly in high-altitude flig 
of expansion of air | 
the sealant 

Previous method 
lesions have required a painstaking hand 
operation—“puddling’—which involved 
stirring the compound with a sharp in 
trument that pierces the bubbles 

Boeing has modified a lant gun t 
wercome this difficult 
wire 1S run from a spo 
tainer of sealant int ealant 
chamber and out throug! hole in the 
bottom onto another spool. A thin 
coating of th caulking ompound 
clings to the wire a through 
the sealant container raped off 
and left inside the gun ver as the 
wire move through ¢ hole in th 
bottom. When the chamber is filled 
the wire is removed, t] ole plugged 
nd the gun i 


BUBBLE-FREE sealant flows down wire 
through hole in can’s bottom 


AVIATION WEEK, September 13, 1954 





A single brake fire costs you more 





than converting to SKYDROL 





Cost of Brake Fire: More Than $3000 


Look at the figures for a 4-engine aircraft 


Replacement parts alone, without labor, total 
almost $3000. Far greater than this is the cost of 
out-of-service time ... the problem of interrupting 
schedules . . . non-scheduled removal from service 
...loss of passenger pay and mail pay. 


COST OF A BRAKE FIRE* 
(Replacement Parts Only) 

Qty. Brake Net Price 
Brake Assembly ........ . $ 870 
2 ee a 556 
Flexible Hose Conn. ....... 20 
0 
Nacelle Switches and Wiring 3 
Brake Lockout Cylinders 
Shuttle Valves (Brake) 


TOTAL 
*caused by ignition ef flammable hydrar lic fluid 


At time of overhaul, you can convert a 4-engine 
aircraft to fire-resistant Skydrol for approximately 
$1700 . . . less than the cost of a single brake fire. 


Noncorrosive Skydrol is the only fire-resistant 
hydraulic fluid to receive CAA approval... it has 
never been implicated in an aircraft fire... Skydrol 
has exceptionally high lubricity ... lengthens pump 
life . .. outlasts mineral oil. 


Twenty major airlines now use this Monsanto fluid 
in more than 500 transport-type aircraft ...Skydrol 
is available all over the world ... at more than 70 
airports outside the U.S. A. alone... 


For Skydrol conversion figures on your aircraft, phone, wire, 


or write us: 


Organic Chemicals Division, 
Monsanto Chemical Company, 
Box 478, 


St. Louis, Missouri 


MONSANTO 


CHEMICALS ~ PLASTICS 
Phone St. Louis / 
MAin 1-8900, ext. 377 


Skydrol: Reg. U.S. Pat. Off 


SERVING INDUSTRY... 
WHICH SERVES MANKIND 
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bead of bubble-less caulking 
\ working model of the 

been constructed and now 1s 

by the Boeing experimental production 

department. The method de 

posits less than a 


but 


1} ichine hi iS 


ocing used 


present 
inch of sealant 
W ildebour, 
may be 


cub 
Charl 
i tape 
the amount of 


into the gun, 
who devised it, reports 
ubstituted for the 
calant beg proportional to the surface 

the deposit 


Wire 


irca of the 
of 24.6 cu 


CV Uses Punch Cards 
For Quality Control 


methods can be adapted 
problem f quality control, 
money and mate 


Vought Ai 


Punch-car 
to the 
with savings in 
I it 


time, 
rials Chance 
craft, Inc., have found 
The punch-card system, with its au 
tomatic collection and analvsis features, 
has enabled CV to these bene 
tit 
e Waste and scrap have been reduced 
ita pid rate as a result of con 
stant availabilitv of factual information. 
Previous manual methods had built-in 
time 


Cneilie 


realize 


more Taj 


delays as a result of consumed in 


preparmg iformation digestible 
form 

e More valuable and comprehensive in 
tormation is obtained at less cost than 
previous methods. ‘The information is 
more accurate and complete, since it 
is coded on-the-spot. Previously, reli 
ance was placed on memory for inter 
pretation of past troubles 

© Summary reports to gage the quality 
trends of the overall plant activity o1 
manufacturing units as a 


of specih¢ 
action are readily 


cuide to corrective 
ivailable 

e No increase in clerical or 
ing personnel has been required to sus 
tain the system. Personnel who for 
merly had to prepare quality control 
charts by manually tabulating rejection 
data are now extracting the specific 
information needed to permit the line 
organization to take quick action for 
correction. Previously, these line peo 
ple devoted a large portion of their 
time to locating the facts to reconcile 


engineer 


problems. 

Details of the svstem recently were 
presented by CVA’s J. R. Silverman 
and H. B. Epstein before a meeting of 
the Aircraft Industries Assn. in 
Angeles 


Los 


Cessna Produces New 310 Twin 


These latest views of Cessna progress with 
310 
five-seater 


its new twin-engine business plone 
show the fiving with the left 


prop feathered (top photo) and a number 
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of the planes coming down final assembly 


at the company’s Wichita production line 
The oval tip tanks contain the craft's en 
tire fuel supply of 100 gal 


BuAer Contracts 


The following contract awards of 
525,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Navy, Washington 
Aon 2 ie & 


BENDIX 


accelerometers 


AVIATION CORP.,, 
spare part 
S74; generators, offset neg 
$249,927 

DAVID BOGEN CO. ING 
compone 


S35, <5U ea., 


uling assemblie and 
vo Vo. 
CONSOLIDATED VULTEE AIRCRAF'! 
ORP., San Diego, Calif., technical service 
onduct design study reports, $37,463 
CORNELL AERONAUTICAL LAB., INC,, 
suffalo, N. Y., windtunnel test for measur 


ng angle of attack, ang! lesiip, 


stati 
and total pressure, $97,481 
CURTISS-WRIGHT CORP., Wood-Ridge 


services for P2\ aircratt 


pressure 


‘2 technical 
DOUGLAS AIRCKAFT (¢ 
Monica, Calif., S/M to furn 

pPllance technical orders 
planes, $44,908 
GARRETT CORP., L 
st equipment for gas 
tarters Ze 
GENERAL ELECTRIC CO., Schenectady 
Y type NA-5B mobile elect power 
I Navy type NA-5 eleé 
$202,645; YKVA 
reports 


INC., Santa 
time com 


$38,02 


MOTORS CORP., 
] reduction geal! 
vr the T54/A64SFN ir 

odel XF-S4H aircraft 
Iintenance Instructions 
GRAFLEX, INC., Ro 


ras, Submarine peri 


GENERAL 


3000-rpm 


dapters 5 ea 
$44,368. 

GROVAR, INC., Wa 
rd control system dé 
HARNISCHFEGER CORP., Milwaukee, 


W M-S for oated w ling electrodes 


HEWLETT-PACKARD 
ilif tre 
re 192 ea., $542,9 

HOFFMAN LAB., INC., La 
( instruction in the in 


co., Pa 
quency meters ire parts, dravy 


Angeles 
stallation, oj 
AN/ARN-21 


ition and maintenat e of t 
INDEPENDENT CONTRACTORS AND 
ENGINEERS, Dallas, Tex., equ nt for 


ing engine Bi a turbojet er 


ipme 
gine test 
CORP., 


test 


t $69,254. 

INDUSTRIAL ENGINEERING 
Louisville Ky jet engine tarter 
stands, handbooks ea., $61,176 

BILL JACK SCIENTIFIC 
MENT CO., Solana Beact Cal 
0 mm., Type X-CAX-4, day ree 


rating instructior dr 


INSTRU- 
{ camera 
onnaissance 
panora i ope iwings 


ts, $5¢€ 


JAM HANDY ORGANIZATION, INC., 


training films 


e 


Detroit 


motion picture 
Rules of the oad Interna 
$65,451 

MOTORS 


the subject 
nal,” 7 ea 
MeCULLOCH 
geles, target 
McGLYNN 
lle, N. J 
MAGNAVOX 


ntrols 


COR?P., Los 

drone engines, $150,000 
HAYES IND. INC., Belle 

MAAG gears eu $54,407 
co., Ft. Wayne Ind 
1vudic frequency amplifiers 
handbooks, design data and 

vorts, 20 ea., $21,106 

MARKMOM-HERRINGTON CO., INC., Ir 
‘ype MB-1 aircraft crash fire 

BS 4,5 


radi« 


inapolis, Ty 
handbooks, § ea 
MARTIN CO., ba 


and test 


ting trucks 
GLENN L 
gen manufacturing 
ing dock and beach 


services, $3,013,067 


ing ve l 

studies 

mine requirements for thrust a 
tion for seaplanes toward the reduct 
takeoff time, reports, $28.4 

MASSACHUSETTS INSTITUTE or 
TECHNOLOGY, Cambridge Mass thes 
etical studies of future naval aircraft de 
rns, reports, $44,980 
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MUSCLES OF OIL 


that catch the plane on the flying trapeze... 
can work for you on the ground 


Our favorite trapeze act is the one where an Air 
Force B-36 bomber carries its own F-84 fighter 
protection below its giant bomb bay, releases 
the fighter for reconnaissance and fighting, then 
picks it up in mid-air for the trip home. This 
aerial act is done by a giant trapeze that releases 


and retrieves the fighter. 


One of our Agro Actuators, driven by oil pres- 
sure, lowers and raises the trapeze and the 
fighter quickly, smoothly, dependably. 

AEROL Actuators are designed by Cleveland 
Pneumatic to operate either by oil-driven pistons 
or by the famous high-efficiency Aro Ball- 


Screw Mechanism. 


We engineer and build actuators to do all sorts 


of unusual jobs... this trapeze -lowering actuator 
that uses a double telescope boom to permit 
rapid long extension and compact folding. Or an 
AEROL Ball-Screw Actuator that requires no 
lubrication, hence can work efficiently even 
in high temperatures that would cook the lubri- 
cant out of ordinary screw-mechanisms. Or an 
actuator that maintains its precise positioning 
even against the buffeting pressure of a 2500-mile 


gale in a model wind-tunnel. 


Let us talk with you about your 


problems. that might be solved 
by using an AEROL Actuator or 
Ball-Screw Mechanism. Write 
today for booklet C-9, and tell 


us youl problem in some detail. 








Cleveland 


Tool Compong 


TO CUSHION SHOCK... 


Pneum 


ELAND $ onto 


how t 


DEPARTMENT C.9* BALL-SCREW MECHANISMS © AIR-O!lL IMPACT ABSORBERS * World's Lorgest Manufocturer of Aircraft Landing Gears 


CPT’s shock absorber principle combines pneumatic and hydraulic 
cushior 
the she 
world’s biggest manufacturer of landing gears), and 
ples are often adapted to finger-sized units 


ing. It can control minute vibrations or tons of impact. Itis 
ck absorber for the largest aircraft landing gears (CPT is the 


the same princi- 
Mav we discuss with vou 


he shock out ol stopping orthes rutotvibratior 
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Here’s one more way 


MB assured 
engine mount 


durability 


® 


The photograph shows how MB vibration isolating mounts 
were put to a grueling fatigue-strength test . . to check 
the complete dependability of these vital engine supports. 

A mount was bolted between two hanging steel beams. 
Vibration was applied by means of the MB vibration ex- 
citer shown, When resonating, the beams developed tre- 
mendous forces—enough to torture any heavy part into 
revealing structural faults. 

This MB-originated equipment actually applied over a 
billion load cycles in the development of this single mount 
design alone, Result: Years later, still no reports of mount 
trouble in service. 

It’s the wider scope of vibration engineering that sets 
MB apart in its field. It shows up in quality of product. 


the MBA manufacturing company, inc. 


1060 Stote Street, New Hoven 11, Conn 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 


TO EXCITE iT > 2. TO MEASURE IT 


a | 
laulty Control Cable 
‘ a! 
Grounds Ercoupes 
Deterioration of the 12-in. cable 
within the control column of. several 
two-place Ercoupe aircraft in California 
recently has grounded all Model 415 
series Of the aircraft for immediate in- 
tion 
Investigation of an accident Aug. 6 
it Van Nuys, Calif., proved that a con 
trol cable was broken as a result of 
fraving 
Inspection of other Ercoupes in the 
by Civil Acronautics Administra 
tion safety agents caused A. S. Koch, 
Director of CAA’s Office of Aviation 
Safety, to order a quick inspection of 
I] Ercoupes 
Phe order affected 2,500 E.rcoupes 
throughout the country. They no longer 
ire in production by Engineering Re 
earch Corp., Riverdale, Md. 
“The Ercoupe has had an excep 
tionally good safety record,’ Koch savs 
[his inspection is a precaution to be 
ure that cables have not deteriorated 
on aircraft m= service and that this 
popular aircraft continues to maintain 
its safety record.” 


T ‘ s . 
USAF Revises Rules 

, . 
For Package Handling 

Air Force packaging regulations have 
been revised to insure more flexibility, 
fix responsibility for proper packing and 
promote improvement of materials 
handling 

Under the terms of Air Force Regu- 
lation 71-1, each major command is 
given 60 days in which to designate 
one office to take charge of packaging 
ind materials handling under orders 
issued by USAF Headquarters and the 
\ir Materiel Command. 

Other responsibilities fixed by the 
regulation: 
e Major commands will make sure all 
upplies, equipment and materials are 
in ready-for-use condition. 
e AMC will develop and recommend 
programs for world-wide management 
of packaging and materials handling. 
e Military Air Transport Service will 
screen all shipments, making sure they 
conform with packaging requirements. 


Bell Develops Bath 
To Deseale Titanium 

Bell Aircraft Corp. has installed a 
unit for removing scale from hot 
formed titanium parts on a production 
basis. Descaling medium is a sodium 
hydroxide bath (720F). 

Parts contained in a mesh_ basket 
10 ft. long, three ft. wide, four and a 
lialf ft. deep) are immersed in the solu- 
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tion for five to 10 min., depending o1 
the amount of scal 

This is followed by 
water and. surviving traces 
vanish entirely when the parts are next 
dipped in a solution of nitric-hydr 
fluoric acid, Bell reports 

Next step is a cold-water dip, fol 
lowed by hot-water immersion te 
drying. 


Entire process is remotely handled 


ty 


by one man operating the clecti 
controls in an enclosed booth 
The unit is so constructed that 
eral molten caustic processes can 
used, Bell savs, depending on whi 


is most effective and economic 


] 


Navy Contracts 
Contracts recently announced 2 | pa 


Navy's Aviation Supply Offic 
Robbins Ave., Philadelphia 11, ar 


ee ae Ys Made-to-order bellows assemblies 


valve assys., $718,462 
nase Paint Co., Inc., 10925 Sx 4 e 

SaGhianaind MAMOD cook - 100 can save you time, money, headaches 
Hub Paint & Varnish Co., 

St., Long Island City 1 

$44,646. 
Jones & Laughlin Steel Corp., 

Div., 8806 Crane Ave., Cleveland 


container assy., 8,180 ea., $236,97 
Link Aviation, Ine., Nowlan Rd t 
Binghamton, N. Y., maintenanc« rt 


various aircraft 
Liquidometer Corp., 41-03% 
seg he > Migs N. ¥., it Our specialty is building precision 
Leckheed Aircratt Cerp., P. O bellows assemblies of stainless steel 
Burbank, Calif., armament parts, $ : and other metals. We can build them 
Micro-Switch Div., Minneapolis-Honey well faster. better and at low cost—to 
Regulator Co., 3545 W. Hunting Parl ie eal 
: 7 our specifications. 
Ave., Philadelphia 32, Pa., seal, packet your specincat 
Gicone ruuber, $7,800 en., $25,111. If you work with devices to 
Pacific Div., Bendix Aviation Corp., E 
cmmen Was Marth tialinwood provide precision control of tem- 
engine parts for P&W J57-P7 engine perature, pressure, expansion, 
215 ea., $25,424. — hydraulic fluids, Sylphon or Bridge- 
ee ae — Pek OOSSTON Ave ‘ port bellows assemblies may help 
93 ea., $65 ; you cut costs, speed production and 
Pesco Products Div., Borg-Warner Corp improve performance. 
24700 N. Miles Rd., Bedford, O} par - 
parts for J57-P1 engines, $40.9 We have an interesting booklet 
parts requirements for 4832-02215 { for you that spells out some of our 
engines, $57,477 services and tells about the many 
Ked Bank Div., Bendix Aviation Corp 
einai: ie M. winindsmeeadn comet 3 types of bellows assemblies we can 
various aircraft, $28,709 make. Just ask for RA-1400. 
Rochester Product Div., General Mot 
Corp A 1000 I ce obra A ioe ; sapktigety And, if you have a special appli- 
N. Y., regulator assy., 136 ea., $48,688 cation coming up, why not check 
Sherwin-Williams Co., 325 N. Broad St into our services? Our bellows engi- 
Philadelphia 7. Pa... ename $59.85 neers will gladly cooperate in the 
William Armstrong Smith Co., ! — 
at hen Tek Batat a design, application, and testiag 
teri il, $31,988 stages of your project. This alone ; 
. erior, - $31,988. rr K ) pro) Bellows engineers such as O.W. Overhiser are 
Standard Armament, Ine., ; o will save your own engineering and ready at a moment's notice to go anywhere to tackle 
wood W ay, Burbank F armament testing time. any bellows design problem 
parts, $29,737 
Thompson Products, Inc., 2255! 
Cleveland 17, Ohio 
$27,902. 
Turnbull Enterprises, Inc., 1414 Lov 
St., Baltimore 2, Md., kit, mooring, 
plane, 700 ea., $37,408 
U.S. Relay Co., 1744 ion St Los Ar 
geles 31, Calif., relay, 6,513 e: 36.24 
Vapor Heating Corp., 80 East J: 
Chicago 4, Ill, box controls 
Wayne Works, Inc., Richmond, 
form, 94 ea., $38,916 
West Coast Tool & Supply Co., 
Los Feliz Rd., Glendale 4, ( 
link, ejection, $25,500 


wAve. Los Angeles 38, calif. hydraune | FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


ope ° . 2a 
valve obese Ca $44,187 LLE t. TENNESSEE BRIOGEPORT 1 CONNECTICUT 
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“SMALL BUSINESS HELPS BIG BUSINESS GO” 
says Superintendent of Maintenance Joe Salzman, 
General Motors Corporation 


We rely on Airwork to supply Pratt & 
Whitney e1 werhauls that keep the entire 
General Mot rplane fleet ready to go— 

time—On an hour's notice. 

the utmost in engine relia 

the GM fleet “available for 

vork overhauled our new 

1 1s to correct deterioration that 

may hav veloped in the long storage trme 

before we put them in service. By using the 

specialized skill of Airwork, which is qualified 

as Pratt & Whitney's East Coast distributor, 
GM helps a small business grow 


ana nas neid 4 


y } 


~ Rlirwork 


MIAMI 


c 


NEW YORK WASHINGTON 


HOW TO FLY HIGH 
AND SAVE MONEY! 


Modern engines and radio equipment are 
most efficient and economical at higher 
altitudes. But, most flying businessmen 
can't take full advantage of flying at most 
favorable altitudes because their aircraft 
lacks proper oxygen equipment. 

Now, at low cost, the Scott AVIOX offers 
you the altitude breathing comfort and 
safety you need. This portable unit comes 
complete in a handsome leather carrying 
Case, serving up to four persons. 

This advanced design is the result of ex- 
perience gained through the production 
of more portable oxygen equipment than 
any other company 
in the world. 





For complete informa 
tion about the AVIOX 
write SCOTT AVIATION, 
275 Erie Sc., Lancaster, 
New York 
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LETTERS 





Scrambled Screen 


26 Aviation Week, I read 
ith interest vour article about the movie, 
Ihe High and the Mighty,’ signed by F. S 

I would like to add some of my own criti 
sms to those already given out by F. S 
It is to be assumed that Topac Airline 

heduled airline since the stew 
irdesses and one of the flight officers took 
up the tickets in the Honolulu \irport Most 
of the characters in the play, with the ex 
eption of the honeymon couple and the 

Chine girl were certainly well enougl 

to fly either United or Pan Amer 

ind whoever heard of a nonsked taking 

off with only 10 or 12 

DC-4 

Anvone who has done d 
rticularly across the Pacific, would be un 


nse of the 


In the Jul; 


1 non-s 


heeled 


P ssengers in a 


le to enjor 

liotic techi advice given by Transocean 

Lines Also, whoever wrote 

n't know very much about airline pilot 
behavior 


+ 


as 
WHO mess of 


ridi 
+ 


ituations, plus the fact that most of t 

girls in the picture were tramps, gave 

the feeling that I had wasted one 

nd one dollar. Frankly, I thought it 

lousy” pl tur 
F. H. Lawsos 
Secretary & Treasurer 
FF. H. Lawson Co 
Cincinnati 4, Ohio 


It is small wonder that pilot Sullivan 
the movie, “The High and the Mighty” 
who probably should be called Methuselah 
felt that this flight would be ill-fated. After 
“two million hours of safe flying,” which 
vears of flving 


Joun I CLoup 
16 Roosevelt Circle 
Palo Alto, Calif 


Reader McCloud was one of mat 
AVIATION WEEK 
nented on Sullivan's long hours in the air 
The article should have read “two million 
miles’; it only felt like two million hours 


Ep 


fa hl . 
ATA Forecast 

I enjoyed reading vour article 

AvIATION Week entitled, 

\gain Ask Fare Talk Approval,” which was 
1 condensation of certain material I pre 
sented to the Civil Aeronautics Board on 
May 18. 

On page 14, second column, you make 
this statement: “ATA also predicts that 
tetal revenue ton-miles will be 1,744,33 
000 in 1954, a gain of 106,904,000 miles; 
however, net operating income will drop 
from $87,376,966 in 1953 to $34,887,000.” 
Actually, in my presentation to the Board, 
I indicated that the net operating incom« 
would fall in the range between 30 and 40 


million dollars with the probability of about 


subscribers who com 


+> 


4 


35. million dollars 


In an industry which has such violent 
wings in net as the air transport industry, 
even a prediction as broad as 30 or 40 million 
can be subject to substantial error. There 
fore, I prefer the use of a range of possibil 
ities rather than exact figure which implies 
im accuracy in forecasting \ h is non 
existent 

This comment may g i 
if the overall excellen ir article. | 
must say, we in the air transport industr 
ire most appreciative of your comprehensiy 
overage of the presentation. For we believe 
t is essential to tell the storv to the proper 
wthorities in government. in_ the 
ndustrv, the investor, and the gener 

The economic th transport busi 


ess must be understood in order to achieve 


wiation 


il publ 


sound governmental and management plan 
ning. These are necessarv forerunner 
momically healthy industri 
Fart D. Jouns 
Air Transport Assn 
1107 Sixteenth St 
Washington 6, D. C 
The figures credited to ATA came from 
1 forecast prepared by ATA’s economi 
dept. and submitted to CAB with Mr. John 
Fn 


son’s presentation 


N. W 


. 
Praise 
After comparing the many a\ 
cations, IT have found Aviation Week to 
provide widest coverage of aviation news in 
tv! Also 
porting of factors affecting our 
the major military airframe manufacturers 
has been very informative 
My company function is the productior 
ipervision of experimental devi 
Enclosed is mv check for 


riptior 


iation publi 


ur early ré 


1 
the most Concise 


ustomer 


one vear’s sub 


Ricuarp Ruoprs 

Liaison Engineer 

Production Control Dept 
Airborne <A Orie Corp 
1414 Chestnut Av 

Hillside 5, N. J 


The coverage vour staff gave our inspec: 
tion at the Lewis Flight Propulsion Labora- 
tory was tops, no question. I feel you've 
lone all aeronautics a real service by the de- 
tailed manner in whi 
presented at the inspection have been re- 
ported to your readership. Bob Hotz, Dave 
Anderton, Irv Stone, each a specialist in his 
field, did their usual superior work 

Water T. Bonney 

National Advisory ¢ 
for Aeronauti 

1512 H St., NW 


Washington 25, D. ¢ 


h the various subjects 


ym minittec 


The article written by Bernie Lang on our 
Conver Plate which appeared recently in 
AviATION Week has been enthusiastically 
received by all the folks within our organiza 
tion who have seen it 

T. M. PENNINGTON 
Director of Sales Promotion 
(,ener i] Paint Corr 

Box 3474 

San Fra 
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To regulate, control, check or 
relieve gases and liquids — 
you will engineer better 
with valves by 


we Bask : 3 ‘ If precision operation of a gas or fluid system 
i “9 4 

closed 3-way valve, 

pilot operated for hydraulic 
or preumatic service. 


is your problem, you can achieve the 
ultimate in flow control with valves by Futurecraft! 


Shown here, for example, are Futurecraft Solenoid Operated 
Valves — only a few of the scores of valve types designed and 
engineered by Futurecraft for the guided missile and aircraft 
industries. These components combine light weight, precision 
operation and finest workmanship with temperature, pressure 
Leakage) Operating | voitagel rempe = n it and flow characteristics to meet the most exacting standards. 


Rate 








They are giving outstanding performance and have solved a 
whole range of control problems in modern missile and air- 
craft flight techniques 














Send us your specifications. Futurecraft specializos in develop- 
ment and building of hydraulic/pneumatic components, and we 
will be glad to give our recommendation based on your require- 
ments. Get in touch with Futurecraft — today! 





Write for this Valve Selection Chart! 








This valuable chart yours for the asking 

gives basic information on all Future 
craft Valve sizes and types, including en 
gineering data on: actuating means, type 





of service, material, packing, weight, tem 
perature range, flow and pressure charac 
teristics and other facts to help you. Send 
for your Selection Chart today. No obliga- 





tion, of course! 

















Futurecroft designs and manufactures for aircraft and 
guided missiles the following valve types: Solenoid 
Valves, Blade Vaives, Propellent Valves, Pressure Relief 
Valves, Manvel Control Valves, Pressure Regulators, 
Shuttle Valves, Check Valves, Line Valves and Filters, 
Quick disconnect couplings. Send for information. 





AVIONICS 





TROUBLE-FREE TUBE OPERATION for 1,000 hours is forecast by Arinc, as study of avionic equipment in transport operation shows . . . 


Reliability Curve Goes Up 


Airline Tube 


By Philip Klass 


\ large airliner such as the DC-7 o1 
Super Constellation, with than 
300 electron tube should soon 
be able t operate for 1,000 hours with 
very little likelihood of a single electron 
tube failure This is a rather mark 
ible achievement in view of 


1j 
with tubx i 1 few 


INOTC 


] 
iboard 


rline ex 
perience 
10 
Based on nearly two vears of clos 
nonitored airline tests on premium 
tubes, Aeronautical Radio, In 
that 1 tube failure 
ie faslure 1.000 
thousand hours of peration 
attainable at the present tin 
under optimum practical conditions of 
operation.’ 


he Arinc tests wer 


provid 1 benchmark for 


onducted to 

omparing 
equipment 
Apr. 5, p. 52: Apr 


with that experienced in the 


tube reliability in) militar 
AVIATION Week 5 
19, p. 5 
lirline 
© Detectable Deterioration 
igmificant, the Arince airliy 
cate that the vast majority 
ures (93.4 remit 

the deteri Can he 
detected prior r ith suitable 


lequalh 


50 


‘ 


st equipment. Only 6. were the 
npredictable, catastrophic kind 
Arinc’s 0.1] estimate at first glance 
ms Optimistic in the face of th 
failure rates actually cx 
ed aa the tests However. the s¢ 
ir based sok ly on the 
0 tub which started the 

n July 1952, hence were manufactured 
two-three vears ago. ‘Tubes rolling off 
lines today are much improved 
of them as result of the 
t findings 

Another factor is that higher failure 


Bl 
gcnerals 


to 


original 
program 


man tiring 


vert experienced in 
I urplus equipment, like the 
\RC-1 VHF set, where design 


Tice VOT le 


tubes showed up much better in 


older wat 
pl 1¢ 
conservative The same 
newe! 
irline avionic equipment. One of three 
participating tube manufacturers 
lso responsible for a preponderance of 
the high failure indicating an 
ndividual design and ‘or manufacturing 
problem 
> How Tests Were Run—Six airline 
Delta. Eastern, Northwest. United 
MWA, and Pioneer—participated in thi 
\rinc tests. The three tube makers 
General Electric, Ravtheon, and Tung 
Sol—were referred to only as ‘‘A.” “B.”’ 
nd “C” in the Arinc report to prevent 


Was 


rates, 


competitive recrimination 

\pproximately 2,000 tub 
different types were installed 
kinds of airline avionic equip1 
Collins 5IR 
ARC-1 VHF communicatio 
MI-32 audio amplifier, an 
communications receive! 
lines tested all tube typ 
four types of equipment 

Seven of the tubes w 
Arinc) tvpes: 5654, 5814, S6S¢ 
5751, SSI4A, and 5749. On 
6AK5, conventional counterpart 
5654 
> Cross Checks—In 
cific tube tvpe made br 
turcrs was tested in identi 
bv a 


OmMmniTangs 


ome ca 
two manuta 
i] equipments 
airline for 
comparison. In_ still 
the competitive tests were run by se 
eral airlines to cancel out differences in 
individual airline maintenance proc 
dures 

Whenever a tube failed, it wa 
by airline personnel to determi 
possible, the general type of 
ind a report was filed with Arinc heac 
quarters. The tubes themselves wi 
returned to the manufactur for 
detailed failure analysis, which in tun 
was reported to Arinc. At Ann 


single competitive 


other instances 


] 
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More and more of today’s smart business- 
men are flying their own or company planes. 
They’ve taken to the air because they have 
to go places — with a speed and convenience 
entirely free of schedules. 


For quality and service you can depend on 
Esso Aviation Products — chosen by many 
leading airlines and aircraft and engine 
builders. 


There are over 600 Esso Dealer Airports 
ready to serve your private or company plane 
with a dependable line of high quality Esso 
Aviation fuels and lubricants. Products proved 
by over 44 years of actual flying. 


For extra convenience take along an Esso 


THE PIPER APACHE 


Credit Card. You and your company can 
charge lubrication, tire and battery services, 
landing fees, over-night storage in transit and 
minor emergency repairs 


Look for the famous Esso Wings for qual- 


ity, service and convenience. 


AVIATION PRODUCTS 





which tempers glass envelopes to strengthen them against later cracking 


data was recorded on punch-cards for 
peedy analysis and tabulation 

> Test Findings—Ilere are some of the 
cther Arinc conclusions, based on tests 
to date ‘ 
e Failure rates remain fairly constant up 
to approximately 3,000 hours of oper 
after which they 


that even 


ition, 
indicating 


increase rapidly, 
premium tubes 


begin to “wear out ifter a tim 
¢ Reliability of improved tube type 
ppears to be limited primarily by the 
iunount of control that can be exercised 
cver every detail of tube manufacture 
e Deterioration failures prima 
rily due to leakage between tube heater 
and cathode, or between other 


trodes, resulting from conducting films 


were 


elec 


Bre’s Better 


deposited on the insulating parts. Low 
transconductance was responsible for 
only a tube re 
movals 

Arinc notes that sublimation of cath 
ode materials on insulating parts has 
long been recognized as a major cause 
of tube lube manufac 
turers and others are researching the 
problem, Arin¢ but it adds that 
research could be devoted to thx 
heater-cathode leakage problem. 
e Catastrophic failures were primaril 
due to cracked glass envelopes (3.4% 
of all open heaters (2%), 
ind cathode tabs (1.2°‘ Arin¢ 
that it do not know how 
of the cracked tubes were dam 
ged during handling and_ transporta 
tion. It notes that 80° of the open 
licaters were tvpe 5654 tubes used in 
the ARC-1, incriminating 
poor circuit design. 
e Sustained vibration during operation 
does not appear to have caused any of 
the removals, as evidenced by loos« 
tube clements, except for one tube 
type made by a single manufacturer. 
> Competitive Differences—Heater 
cathode leakage and transconductance 
deterioration were the principal defects 
cncountered in tubes made by company 
\, Arinc says. Manufacturer B’s princi 
pal problems were with cathode-tab 
breakage and gas. Predominant trou 


minor percentage of 


deterioration 


SAVS, 


THOTC 


removals), 

open 
idinits 

many 


evidence of 


Vibration Control 


in Less Weight and Space! 





General's unique rubber-to-metal mounts can drastic- 
ally reduce damaging vibration in aircraft with less 
weight and space than other types. Our custom engi- 
neered Silentbloc units are ideal for mounting aircraft 
engines, speed rings, cowls and flaps and any other 
part where vibration isa problem. In addition, General 
offers special panel mounts for protecting radio, 
radar, instruments and other delicate apparatus from 


harmful shock. 


We have a successful record in designing and pro- 
ducing products to offset vibration in aircraft. For 
complete details on our products and services just fill 
out the coupon below. 


* From Plans to Products vn Plastics amd Rubdbor 


GENERAL) 
TIRE / 


WABASH 4HOIANA 


Vndetteiel Producta Dirtion, 


p----------------------- 


Wabash, Indiana 


[_] Send litercture on your vibration control products and services 


("] Have your representative contact us 


Name 


Street__ 


The General Tire & Rubber Company 


Industrial Products Division 


Company 


City State 


AW-9-54 
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FOR CONTINUOUS NEW PUMP PERFORMANCE 


qu DEPENDABILITY... 


tum yor . 


wt 
aor* 


spect 


swt 


ors cHsaree 
7 


one T ewes 


unre Tow] 


Pesco Model No. 022664 Engine-driven Dual Fuei Pump with 
inlet booster, for turbo-jet engine applications. 40 gom @ 600 
psig and 3690 rpm. Weight approximately 23.5 lbs 


DEPENDABLE PERFORMANCE 


o 
LESS INSTALLATION SPACE 
REQUIRED 


LESS MAINTENANCE 


YOU CAN RELY 9 


PESCO Zuo PUM 


FOR THESE ADVANTAG 


Call or write the Home Office, Bedf 


on these Pesco products as applied to 


HYDRAULIC PUMPS 
AIR PUMPS 


BOOSTER 


PRODUCTS DIVISION 


e.;/ 


BORG-WAR 


24700 NORTH Mit 


rd, Ohio for full inf 


ELECTRIC MOTORS 


sHEE ET 


Aircraft engineers and operators know from ex- 


perience that they can rely on PESCO “Pressure- 


Loaded” PUMPS for continuous “new pump” 


performance and operating dependability over a 
wide range of temperatures. These PESCO pump 
characteristics are the result of many years ex- 
perience devoted exclusively to the development 
of fuel, air, and hydraulic pumps, hydraulic and 


electric motors, and accessory units. 


The Pesco policy of continuous research and 
development, plus Pesco’s complete facilities for 
advanced engineering, high-precision production 
and thorough testing all contribute to provide 
the one best product for your specific application. 

These facilities are available for 


your im 


mediate use. Simply call or write the Home Office, 


Bedford, Ohio. 


rmation 
your specifi 


PUMPS FUEL PUMPS 
POWER PACKAGES 


installation 


NER 


ES ROAD 


CORPORATION 


BEDFORD, CHICO 





Epon Solvent-Free Adhesives permit in- 
stant assembly . . . often eliminate need for 
welding and riveting. 


Epon Coatings resist attack of synthetic 
hydraulic fluids, gasoline, solvents, cleaning 
agents—reduce maintenance costs. 


Epon Structural applications include air stor- 
age tanks for jet engine starter systems that 
are light, strong, and shatterproof. 


Epon Forming Dies cut tool costs, speed 
production, permit rapid changes in design. 


Py, : 
ee Ail aa ‘ 


nF 





RESING are 


Aivcrat? lnck 


doing 








CAE Myint ae 
& wit — aia. . 


Heron RESINS, representing a new kind of plastic, 
have won immediate recognition in the aircraft 
industry because of their remarkable physical and 
chemical properties. 

In fabricating honeycomb panels, air foils, and 
rotor blades, solvent-free Epon adhesives permit 
immediate assembly. . . form extremely strong bonds. 

Coatings based on Epon resins give outstanding 
protection against solvents, corrosion, extreme 
changes in temperature, and weather erosion. Epon 
coatings are easily applied, will not chip or peel, 


Epon Potting Compounds protect delicate 
electronic assemblies from moisture, shock, 
and temperature change. 


LOS 


and will withstand hard knocks and abrasion. 


Epon potting resins safely embed delicate elec- 
tronic components, protecting them from moisture, 
shock, and rapid temperature change. 

Epon resins are ideal for printed circuit laminates, 
because of their high dielectric properties and 
dimensional stability. Due to their high strength- 
to-weight ratio, laminated sections made of Epon 
resin are light, durable and strong. 


Your letterhead request will bring more informa- 
tion and samples of Epon resins. 


Epon Laminates simplify printed circuit pro- 
duction because of their mechanical strength 
and adhesive characteristics . . . they maintain 
excellent dielectric properties at extremes of 
temperature and humidity. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 MADISON AVENUE, NEW YORK 17, NEW YORK 


Atlanta + Boston + Chicago - 


Cleveland + Detroit - Houston + Los Angeles + 


Newark +» New York + San Francisco « St. Lowis 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Toronto « Montreal - Vancouver 





“FROG” BRAN 


(R) 


* " qnterior 
: insulation 


—Fiber lor 
ions 7 es, co 
cottons—NY anufacture YP ontact your 


MAAR. speci 
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THE H. M. SAWYER & SON CoO. Estebiishes 1840 


Coated Fabrics Division 
Watertown 72, Mass. WaAtertown 4-0520 


FLETCHER 


produces 
fire 
bombs 
efficiently 


PASADENA, CALIFORNIA DAYTON, OHIO WASHINGTON, D.C. 


56 





ble for manufacturer C was leakage be 
tween electrodes, Arinc savs 

Arinc compliments the participating 
tube makers for their keen interest in 
its airline tests and their cooperation 
in analyzing the cause of tube failures 
As a result, Arinc says it believes that 
premium tubes now being manufac 
tured have better reliability than thos« 
used in its tests 


> Tiny IF Amplifiers—Intermediate fre 
quency amplifiers, only one-eighth the 
size and one-half the weight of conven 
tional designs, some capable of operat 
ing at temperatures of 65 to 200C, 
have been developed by National Bu 
reau of Standards. Techniques are de 
scribed in NBS Circular 548, entitled 
“Niimiature Intermediate-l'requency 
Amplifiers,” (46 pp.) available for 40 
cents from Government Printing Office 
in Washington. 


P Stacked ‘Transmitting Tube?—In 
creased plate dissipation made possible 
by stacked construction of Sylvania’s 
recently announced ceramic receiving 
tube leads company engineers to be 
lieve that similar stacked construction 
could reduce the size of transmitting 
tubes. 


> Summation Flow Meter—Watch for 
Gencral Electric’s Meter Department to 
announce a new version of its mass flow 
meter (AviATION Week Sept. 21, 1953, 
p. 71) which sums up fuel flow rates to 
individual engines on multi-engine air 
craft, presenting a single indication of 
total fuel flow rate 


> New RICA Members—Companies 


recently clected to membership in_ the 


Range Stretcher 


UHF converter extends the range of air- 
borne VHF communications equipment 
into the 228-258 mc. (military) band, pro 
viding eight crystal-controlled UHF chan- 
nels. Type TV-10 converter is made by 
Aircraft Radio Corp. for use with its Type 
12 VHF set, which needs no modification 
when the 5.9-lb. converter is added. 
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GROWTH of 
SOUND DESIGNS 


New DOUGLAS DC-7 Uses New MICKERS. 
Variable Displacement Hydraulic Pumps 








Cabin supercharger drives on the new Douglas and accordingly provides another safety check 
DC-7 use the largest known variable delivery on compressor impeller speed. 
aircraft hydraulic pump .. . the new Vickers For further information about the numerous 
PV-3918. Like the DC-7, the PV-3918 is an out- advantages of Vickers Variable Displacement 
growth of previous successful designs. Piston Type Pumps, ask for Bulletin A-5203. 

This pump is a development from similar but 
smaller pumps used in the DC-6, DC-6A and 


DC-6B. The basic application was so successful it V : C K £ R Ss 


was adopted for the new DC-7. The new pump Incor pora te a 
provides a 147% increase in flow capacity with ; 
only a 50% increase in weight. A special feature 1462 OAKMAN BLVD. « DETROIT 32, M 


- ‘ “ ‘ ee 


of the PV-3918 is an overspeed control which FE. Imperial Highway @ Houston 5, Tex 17 Kirby Dri 


iL ‘ Michi ' in khmaon Bivd 


automatically limits the maximum pump delivery ape 


ICH. 


o Drive 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


57 





SINCLAIR HELPS AMERICAN 


SHMNK a 


~~ 





ey a ate ee Pee 


DC-7 Flagships Slice 
3 Hours from flights 
to Los Angeles 


) 


With the introduction of its new DC-7 Flagships, 
American Airlines has added another page to the re- 
corded feats of U.S. aviation. Powerful new 3250 hp 
“Turbo Compound” engines speed these specially de- 
signed transcontinental planes through the skies at a 
record 365 miles an hour. As a result, today, DC-7 
Flagships are flying non-stop coast-to-coast in under 
8 hours! 


For more than 19 years, American Airlines has used 
Sinclair Aircraft Oil to protect its powerful engines 
against heat and friction. This strong vote of confidence 
in a single product is made even more emphatic by the 
fact that, today, more than 45% of the oil used by 
major scheduled airlines in the U.S. is supplied by 
Sinclair. Why don’t you place your confidence in 
Sinclair Aircraft Oil? 


SINCLAIR AIRCRAFT 





ontinent: 


© |] é LS Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N.Y. 





Cppe S SIZE » SERIES SYNCHROS 


Larailell Now! 





In quantity production .. . available for im- 
mediate delivery ... is this high perform- 
ance series of standard Size 11 Synchros 


1.062” diameter. 


Minimum weight—| full oz. lighter! Mag- 
netics of optimum proportions are built 


into: f 


For full engineering infor- 
mation, drawings, electri- 


© Receivers © Control Transformers <a! characteristics, _ etc., 
write or telephone T. W. 


@ Resolvers @ Sine-Cosine Shoop, Sales Dept. Tele- 


phone (Phila.) MAdison 
Generators 75101. West Coast Rep. 
, , Wm. J. Enright, 988 W. 
Another product of the engineering team Kensington Rd., Los Ange- 


les, Calif. MUtual 6573. 


@ Transmitters ® Differentials 


which pioneered precision synchros. 


LOOK TO - FOR SYNCHRO PROGRESS 


CLIFTON PRECISION PRODUCTS CO., INC. 


CLIFTON HEIGHTS PENNSYLVANIA 


Radio Technical Commission for Aero 
nautics include 

e Northeast Airlines, East Boston, Mass 
e Slick Airways, Burbank, Calif 

e Westrex Corp. (formerly Western 
Electric Export Corp.), New York 

e Decca Navigator System, Inc., New 
York. 

RTCA has moved its Bex retariat office 
to T-5 Building, which also houses the 
CAB and CAA. New mailing address 
is: Room 2036, T-5 Bldg., 16th & Con 
stitution Ave., N. W.,. Washington 25 


> Mohawk to ‘Test for GE—Mohawk 
Airlines will operate a newly purchased 
DC-3 as a flying laboratory to test 
ionic equipment developed by Gen 
eral Electric’s advanced electronics re 
search lab, located near Mohawk’s main 
base at Ithaca, N. Y. ‘Tests are expected 
to run for one to two vears 


> UAL Buys Bendix [LS—United Ai 
Lines has ordered 286 NM-IO0A glide 
slope receivers from Bendix Radio for 
1 fleet-wide installation. New receive: 
has 20 channels compared to six avail 
ible on older UAL receivers. Bendix 
describes the order as “the largest of its 
kind ever placed.” 


> RCA Enters New Field—Radio Corp 


of America, which is actively working 


m digital electronic computers and data 
processing machines, is under contract 
to set up an electrodata inventory svs 
tem, called Bizmac, for Army Ordnance. 


> Sub-Min Techniques Report—‘‘Sub 
miniaturization ‘Techniques for Low 
Frequency Receivers” is the title of a 
new 64-page report by the National Bu 
reau of Standards covering the second 
phase of its continuing program to de 
velop miniaturization for airborne 
equipment. NBS Circular No. 545 may 
be obtained for 50 cents from Govern 
ment Printing Office, Washington 25, 
D.C —PK 


Avioniec Bulletins 
Recently announced bulletins and 
catalogs of interest to persons in the 


avionics field include: 

® Uni-Chassis kit, designed to speed the 
construction of breadboard circuitry, is 
described in 4-page bulletin. Uni-Products 
P. O. Box 64, Rockville, Md 

@ Linear accelerometers, with resistive 
pick-offs, detailed in Bulletin AL-1 (4 pp.) 
Statham Laboratories, Inc., 12401 W. Olym 
pic Blvd., Los Angeles 64, Calif 

® Precision resistors, encapsulated wire 
wound, are described in Bulletin 145. Oh- 
mite Manufacturing Co 668 Howard St 
Skokie, Il. 

® Etched circuits, called “Flying M,” are 
described in literature available from Miller 
Dial & Name Plate Co., 4400 No. Temple 
City Blvd., El Monte, Calif. 

© A. C. generator, two-phase permanent 
magnet type welghing 9 oz., with output 
frequencies of 20, 35, or 75 Pe is de- 
scribed in leaflet GPM 414A 2pp.). Dal- 
motor Co., 1315 Clay St., Santa pod Calif 
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this WESTERN GEAR 


ROTARY ACTUATOR! 


This versatile rotary actuator has been 
modified for many custom applications, 
ranging from dropping wing-tip tanks to 
opening and closing camera doors. 
If your need is for 
a compact rotary unit, 
why not investigate the 
Western Gear Model 1524. 


{ 
\ 
t 
H 
\4 


a 
——— 
v4 


(Unit shown in cutaway) 


Hundreds of other type units in prototype, 
in linear and rotary designs, are available 

as well. Call us now for the no-obligation 
service of a skilled Western Gear application 
engineer. 


Executive Offices, P.O. Box 182, Lynwood, California 
Gearmakers, Engineers & Manufacturers Since 1888 


$420 


WESTERN GEAR #0 


WORKS 


PACIFIC-WESTERN PRODUCTS | Soret Mane? 


Otatt «+ maChingter « 





PACIFIC GEAR & TOOL WORKS - SOUTH WESTERN GEAR W 






















ROCKET POWERED 
KNOCKOUT: 


Military rockets must provide unfailing 


\ 


defense at supersonic speeds. RMI rocket 
propulsion can provide high performance 


meeting established military requirements. 
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Interesting positions with a permanent 
future are available for experimental . an oo 


Engineers, Chemists, and Physicists tq our ee i “a ¢ , 
expanding Research and canis . a ke 


facilities. Send resume to Personnel Direct 


REACTION jl] MOTORS, Inc. 


Air to Air 

Air to Sutface 
Surface to Air 
Surface to Surface 





<< , 
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DENVILLE, NEW JERSEY & | ie, esearch Administret 


| AFFILIATED WIT 





H MATHIESO 


N CHEMICAL CORPORATION 








EQUIPMENT oS et eet 


t into which are built cont: 





frictional characteristics, and sinc 
about a three-quarter turn of th 
complete locks the fastener 

to © S turns for 


1 rie 


a i LA 
@ Rapid operation. ( 
bufttonin 


ice hour 
@ Bushing carries shear loads, all 
tud to turn freel nd a ding 


— 


eklag action of the stud 


thi propel le eth 4 
or too short a stud 
| tn And iy 


shic il if ic 


ypped up bi 





@ High vibration resistance of the stu 
ured since it ts held in the fasten 
tion by a pring loaded detent plat 

SPI meets vibration test requirement 

t AN-N-5B iCCOTAINEG » Camilo 

e Stud assembly is secured to th 

nel a nbly wh 


nting it from fall 


e Grooved bushing 
nal traction t thr retained 


MAINTENANCE of turboprop engines is simplified by Camloc latches on ac« s nt hl . low maximum angele 


proach the frame and per 
d f I luded ing] 
\ talled on ad i 
e Ample installation tolerances 
l floating T¢ cpt ic] 
» & : s aig e Depth of #2 Phillips head recess 
stressed panels of highspeed aircraft and missiles. tud permits application of at least 


Jets Try Fast-Opening Fastener 


New quick-operating units are designed for highly 


ter 
au 


By George L. Christian omy ig princip © Lost screw problem is climinated bi 
gl it] ittached | removabk 

Paramus, N. J.—Camloc Fastener roduction 

Corp. is ready to swing into production ile 

on a new type fastener for highspeed 

jet and missile applications ( levice will be requ 
Called the Camloc stressed panel ®New Approach—j. | 

fastener (SPF), it can fasten quickly Camlo chief design 


progres 


the highly stressed access panels used hese panel ¢ 
on modern aircraft. It is a screw ‘tence! irrent wailable only in a ®& How it Works—When the stud is ro 
thread torque fastening device ith ¢ comparable to NAS 547 Size | tated the first 9 g.. the stud shoul 
greater persisting torque life than com- @ Persisting torque. SPI fasteners ha let wage ty Ives of the in 
parable fasteners, according to its a very long service life he persisting \s stud continues to turn, torque 
manufacturer, yet retaining the quick torque feature of th ( hank is transmitted to the insidk 
operating feature of a quarter-turn torque through over es, wall of the insert which then rotate 
fastener far in exces he approximately 25 with the stud and is screwed down on 
The SPF is being tested by Chance ! pical self-] ng nut usec the intermediate wire threads Phi 
Vought for the FSU and on missiles plat ssembh imloc ction draws the panel securely to th 
and Sikorsky is testing it for unknown esult is greatly reduced maintenat uircraft’s structure 
applications, according to Arthur Fox 1 replacemet eg If the stud is either too long or too 
Camloc’s aviation sales manage ) hort, it will not engage with the in 
Ihe device, which is said to work « mtributing n q CI d pushed partially out of th 
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DIGITAL CONVERTER 


In answer to the far reaching cry for a 
simple, accurate means of transposing 
mechanical information into comprehen- 
sible numerical digital notation, the 
Norden Digital Converter, now available, 
ranks supreme. 


designed for all-weath- 
er operation in the 
sub-sonic and super- 
sonic range. 


designed for maximum 
performance with min- 
imum weight and ul- 
tra-precision 


designed for accurate 
laboratory and produc- 
tion alignment of syn- 
chros and resolvers. 


are designed and 
manufactured to meet 
exacting requirements. 





UNAMBIGUOUS OUTPUT OF 
13 BINARY DIGITS, 

LOW TORQUE LOAD 

Requiring no additional equip- 
ment, this unit, with an unam- 
biguous output of 13 binary digits 
(total count of 8,192), instan- 
taneously converts shaft position 
information into direct digital no- 
tation. The torque load of the 
input shaft is 0.2 in-oz. 


MINIMUM SIZE, 

MAXIMUM ACCURACY 
Weighing less than 7 ounces, only 
1.75” in diameter and 2.75” long, 
the Norden Digital Converter is 
able to maintain accuracy within 
+0.006% ... or 1 count in 
16,384. 


CLOCKWISE OR COUNTER 
CLOCKWISE OPERATION 

Either D.C. or pulse-operated, the 
converter can be wired to supply 
an increasing count for either 
clockwise or counter clockwise 
rotation. Where requirements ne- 
cessitate an output greater than 
13 binary digits, a special unit 
can be designed. 


COUNTLESS APPLICATIONS 
With a possible rate of 25,000 
counts per minute, the uses of the 
Norden Digital Converter as a 
counting device are innumerable. 
It may be used to convert shaft 
position to digital notation or as 
an output device for shaft posi- 
tioning. 


In an era when scientific achievement is 
attaining unprecedented heights, there is 
no end to the ways in which the use of 
Norden precision products can simplify 
the search for progress . . . from the 
smallest, most sensitive element to the 
expansive, Navigational, Fire Control 
and Bomb Director systems. 


— — 
be “ 


che 


CAMLOC SPF in cutaway view. 


bushing by the stud ejection spring 
This causes the “flagging” action which 
shows that the stud has not engaged and 
climates the problem (and possibk 
danger) of having one or more fasteners 
unengaged. 

Camloc’s SPF requires a 3-in. in 
stead of a }-in. hole for mounting 
But, says Newcomer, laboratory tests 
show that the 4-in. edge distance used 
with }-in. holes may be retained with 
the g-in. hole and shear strength of 
the plate remains idequate. Moreover, 
adds Newcomer, “I don’t see how the 
job can be done anv other wav—at least 
at the moment.” 

Hf[e also poimts out that the 3-in 
bushing provides much greater shea 
bearing area than does a 4-in. screw. 
Ihe imternal construction of the SPI 
precludes using a hole size any smaller 
than 2 in. 

The SPI device’s initial cost is 
higher than a standard Camloc }-turn 
tastener or screw and nut plate. How 
ever, Fox fecls this additional cost is 
more than justified by the many fea 
tures of the fastener—its much longer 
life, greater serviceability, reduction in 
replacements, lower maintenance costs, 


. 


SPF UNIT in exploded view. 
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irst choice 
for 
ight plane 


1gnition 


Over the years, Bendix igniti 
been the choice of leading engine 
facturers and plane bui 
plane ficld 

For example, Bendix magnetos are 
widely used by such outstanding engine 
builders as Continental, Aircooled and 
Lycoming, and are found on such popu 
lar types of planes as Beech Bonanza and 
Twin-Bonanza, Cessna 170, 180, and 310 
Acro-Commander, Grumman Widgeon 
Piper 135 Pacer, Tri-Pacer, and Apache 
Riley Twin-Navion, and Ryan Super 
Navion 

There is good reason for this » 
spread acceptance in the light plane field 
Long experience in all phases of aviatior 
has enabled Bendix to design magnet 
incorporating every desirat le feature of 
performance at prices compati>le with 
light plane manufacturing requirements 

Again the ingenuity and facilities 
of the Scintilla Division demonstrate just 
why Bendix is The Most Trusted Name 
in Ignition 


SCINTILLA DIVISION 


of “Bendix” 


SIDNEY, NEW YORK 


AVIATION PRODUCTS: 

ignition systems for piston jet, turbo-jet engines and 

rocket motors . ignition anclyzers radio shielding 

harness and noise filters . . . switches booster coils 
electrical connectors 


Low and high tension 


Export Soles: Bendix International Division * 205 East 42nd St., New York 17, N.Y 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. e Stephenson Bldg., 6560 Ca etr oe Of. 
2, Mich. @ 512 West Ave., Jenkintown, Pa. @ Brouwer Bidg., 176 W. Wisconsin Ave., Milwaukee, W t e/7 Da 


can Bldg., 4 S. Main St., Dayton 2, Ohio © 8401 Cedar Springs Rd., Dallas 19, Texas 








SIMMONDS PUSH-PULL 
CONTROLS 


SOLVE 6 KNOTTY PROBLEMS 
In Gyrodyne Model 2C 'Copter 


COLLECTIVE PITCH CONTROL 
INCORPORATING THROTILE 
mw TWiST GRP 





CARBURETOR Aik 
MEAT CONTROL 


MIKTURE CONTROL 


FUEL WALWE CONTROL 


Designers of this advanced coaxial rotor helicopter had these 
problems in laying out the engine controls of this ship: constant 
high amplitude, low frequency vibration, confined space aft of 
the firewall, unusual position of the carburetor beneath engine 
and a requirement for minimum backlash and easy working con- 
trols under little leverage. All these requirements were met by THREE-QUARTERS turn tightens Camloc 
Simmonds Precision Push-Pull Control Systems—one of a long stressed panel fastener 
list of successful applications of Simmonds controls on advanced 
helicopters and other military and commercial aircraft. nd ease and speed of 

Write for detailed information on Simmonds Precision Push- > Comloc 4002 a 
Pull Controls. cuties G00) onion 6 











A RANGE OF SIZES, 
VARIETY OF FITTINGS 


fasteners are bemeg used on 


5 
nation’s speediest new 
Si in ond AEROCESSORIES, INC. mg Convair's NEY-1 ve 
General Offices: TARRYTOWN, N. Y, plane and F-102 delta-wi 
North American's s 


Branch Offices: GLENDALE, CALIF. * DALLAS, TEXAS * DAYTON, OHIO F-100; Chance Vought 


Sole Canadian Licensee: SIMMONDS AEROCESSORIES OF CANADA, LIMITED, MONTREAL lic’s swe ptw "D hS4-1 
unidentified Douglas An 


Other aircraft on which 
eries are used as standard 


Douglas’ C-124 


rds that engineered items are | | ‘ 
From the d the famous Tae tes = Lockheed P2\ 
Phe 4002 fasteners h 
tension strength 

Camloc also 


panion fasten 


rawing boa 


shear and tensio 
lb Camloc’ 
10 categories of 
cations range 
radomes to gun turrets 
> Special Applications—( 1 
1 substantial amount of 








tailoring standard fastenc 


uses for customer box cl 


ein imples of off-the-shelf fast 

+33 Ibs. The new VALCOR have been modified to ac 
V-3900 is unique. The exceptional 

USES operating advantages of the VALCOR floating 

Auxiliary seal design has been improved even further— 

Power Units 

Fuel Systems 


pecial job 
e Lanvard fasteners which 





New ruggedness at 1/2 the weight 
Deicing Systems New compactness at 1/2 the weight 
Water Iniection New dependability at 1 the weight. 
Systems Yet the same flow capacity as the V-200-12A. 
This remarkable achievement means a greater 
freedom of design for the engineer 


than ever before. The VALCOR 


V-3900 is setting new stand- 
ards of Solenoid Valve per- 
formance where low pressure 
SOLENOID VALVES drop and lightweight are a factor. 


Pat. Pend. SPRING-LOADED detent plate holds stud in 
VALCOR ENGINEERING CORP., CARNEGIE AVE., KENILWORTH, N. J. ee pee 
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marion’s 
approach 


TO 
INSTRUMENT MECHANISM 
DESIGN... 


In any aircraft instrument system, reliable performance 
depends on an indicating mechanism which presents the 
information accurately, rapidly, simply and intellige 

the pilot. To Marion, who makes both moving coil ¥ 
om POP aaa 


and : ee 


mechanisms as components of indicating systems a 
complete integrated systems, this means specifically 
designing mechanisms to accomplish system objectives in 
an environment of vibration rapid attitude changes and 
other influences, with full realization of the human 


elements involved 


This approach is represented by Marion's MEP-1 and 
Coaxial Mechanisms, which were designed to meet 
specific performance requirements in an indicating 
assembly for radio navigational use. The MEP-|! 
exhibits exceptional, gyro-like stability even under 
the influence of severe vibration and rapid attitude 
changes. The Marion Coaxial Mechanism is an 
extremely small, lightweight and rugged movement! 
its performance and durability exceed that of 


much larger and heavier moving coil mechanisms 


Marion Electrical Instrument Company. 419 Canal Street, 
Manchester, New Hampshire, U.S. A. 


advancement 
in instrument 


oe NG? marion meters 


MANUFACTURERS OF AND REGULAR METERS AND RELATED PROT 


Copyright 1954 Marion 
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PLETE RELIABILITY... 








Essential 

















NE w Leach Hermetically sealed 


Miniature Type DC Relays designed 
and produced to meet exacting 
aircraft specifications 
Solder terminal types with two o1 
three mounting studs. Enclosures are 
hermetically sealed for immunity to 
climatic or environmental conditions 
They are rugged, compact, lightweight 
Leach is always a step ahead in TYPE 9220 
Aircraft Relay research and development. 
New, improved production techniques 
and quality control, are your further 
assurance that Leach Relays will give 
you complete reliability and 
maximum performance, the First 
Essential in Aircraft Circuitry 


CHARACTERISTICS 


CONTACTS: 
RATING: 


coll 


TEMP. RANGE: 


WEIGHT: 


4PDT 
3 Amps. @ 25 VDC, 4 Form C 
18-30 VDC, conti s duty, 251) Oh 
ee - TYPE 9220 ES 
—65°C to + 85°C . 


Also available 125°C on request COMPARE PERFORMANCE 
4 ozs. approx 





SWITCH TO LEACH 


Designed to meet requirements of spec 
MIL-R-5757B. Vibration test per spec 
MIL-E-5275A, Procedure 1 





Write for new 44 page 
lout 2-color loose leaf Catalog 
Illustrates and gives full 


a details of complete line 


SPECIALISTS IN ELECTRONICS AND ELECTRO-MECHANICS 


2 


LEAGH RELAY GO. 


DIVISION OF Leach CORPORATION 


Representatives in Principal Cities of U.S. and Canada 
5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


ess door attached to the airframe 
I his eliminates having to remove door 
completely and put it down some 
where where it might be damaged o1 
blow away. It also eliminates the al 
ternative attaching method of having 
i cable and two attaching screws. wash 
ers and nuts to secure the door to the 
iirframic 
e Fasteners for high-temperature ap 
plications, pressure sealed fasteners and 
fasteners to resist unusual corrosion 
conditions 
e Several types of shear grommets which 
can be used with standard studs and 
receptacles 

Camloc has been in the fastener 
business since 1938 when the firm 
first started developing and producing 
the units. In 1952, the company 
moved to a new, modern factory at 
Paramus, N. J., where it concentrates 
all of its engineering, production and 
sales. The firm also has a West Coast 
office at 5410 Wilshire Blvd., Los An 


celes 


Gasket Cutter 
‘Clicks’ for UAL 

\ machine tool “borrowed” from the 
shoe industry is used at United Air 
Lines’ maintenance base in San Fran 
cisco to turn out a large variety of 
gaskets at half the usual cost. One fuel 
cell gasket which the machine turns out 
costs 65 cents (material and labor) com 
pared to $1.50 charged by the supplier 

United leases the tool, called a “click 
ing” machine, from the United Sho 
Machine Corp. for $25 a month. With 
the clicker, UAL produces over 200 dif 
ferent shapes, kinds and sizes of gas 
kets out of rubber, leather, asbestos, 
cork, pressed paper, plastic, and other 
matcrials. ‘The machine also turns out 
leather arm rests for the upholstery de 
partinent, fabric patches for control sur 
faces and UAL, seat cover emblems 

The clicker is mounted on a heavy 
cast ifon stand and is powered by 
;-hp. motor. A steel beam swings over 
the work surface, which is a 20x40-in 
hardwood table 5 in. thick. Gasket ma- 


CLICKER ready to tap out gasket. 
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pace-setter in PALUIQIUN ana dependabitity! 


ARO AIRCRAFT PRODUCTS 


More and more. . . leading makers of military, 
naval and commercial aircraft rely on ARO for 
precision-built products to safeguard planes and 
pilots. 

Aro know-how in research, design, engineer- 
ing and manufacturing builds pace-setting qual- 
ity and accuracy into Oxygen Regulators, Pre- 
cision Aircraft Fittings, ““Anti-G’’ Valves, Vac- 
uum Fuel and Dry Air Pumps and other products 
for vital control jobs in aircraft. Let Aro’s mod- 
ern facilities and technical experience help you 
get top performance! For further details write: 

The Aro Equipment Corp., Bryan and Cleveland, Ohio 
Aro Equipment of California, Los Angeles, Calif. 


Aro Equipment of Canada, Ltd. Toronto 1, Ontario 
® Offices in All Principal Cities 


A we 0) AIRCRAFT PRODUCTS 
“Aati-G” Valves... Oxygen Regulators... Ar 
and Oxygen System Accessories Actuating 

Cytied 


ert. . Vacuum Pumps and Accessories, 





AC SYSTEMS FOR AIRCRAFT 
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...a report from JACK « HEINTZ 


Wide range of a-c systems... 
result of expanded J&H Generator line 


Jack & Heintz now offers the aircraft indus 
try complete alternating-current systems 
and components “tailored”’ to meet the 
demands of tomorrow's high-performance 
aircraft. 

With the expansion of its a-c generator line 


and extensive experience in the development 
and production of a-c control panels, regula- 
tors and other auxiliary components, J&H 
can now supply a-c systems ranging from 
through 120 kva. These systems are capabi 
of isolated or parallel operation. 


MAJOR SYSTEM COMPONENTS 


GENERATORS: Designed to MIL-G-6099 
and applicable drawings, J&H a-c Genera 
tors are among the smallest and lightest 
vet developed. Available models includ 
cooling by blast air, oil or vapor 


Important features include 
Light weight* - High efficiency* 
Low harmonic content* - Phase balance” 
*Better than required by MIL-G-6099 
and opplicable drawings 


CONTROL PANELS: Designed to applicable 
USAF and Navy specifications, J&H Panels 
can also be built to special requirements 
They can operate either from the d-c bus 
or independent of it. 

J&H Panels include any or all of the fol 
lowing functions (which can be supplied as 
individual components, if desired 


Generator controi-relay - ODver-voltage protection) 
Undervoltage protection - Phase-sequence protec 
tion - Under-speed or under-frequency protection 
Anti-cycling - Fower indication Field flashing 
Special interlocking 


tOvervoltage relay is insensitive fo 
acceleration forces 


VOLTAGE REGULATORS: Designed to 
MIL-G-6099 and applicable drawings, J&H 
Regulators are of the static-magnetic 
amplifier type. Weighing only twelve and 
one-half pounds, the regulators feature a 
magnetic reference eliminating the use of 
electronic tubes. Provision is made in all reg- 
ulators for reactive load division function, 


CIRCUIT BREAKERS: Designed to MIL-C 
8379, J&H Circuit Breakers have the fol 
lowing outstanding features which make 
them exceptionally well suited for use on 
high performance aircraft 


Balanced rotary latch 
Direct solenoid-actuated contacts 
Noncritical adjustment of interlock contacts 


Easy inspection of main contacts 


OTHER COMPONENTS: [n addition to the pane! 
functions which can be supplied as individual com 
ponents, Jack & Heintz has developed transformers 
reverse power relays, phase sequence relays and other 


iuxiliary a-c system components 


Jack & Heintz engineering personnel and manufacturing facilities are geared to under- 


take design and production of complete a-c systems or individual components. We 
invite your inquiry. Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 
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Private ‘‘air truck’ for Very Special Delivery 


FOR 


iby I ing 
+ 
When deliveries are Rush with a capital “R” . . . today’s 
progressive businessman turns to a small company plane that 
relieves him of le penile nee on the se hedules ot commercial 


air-freight svstems 


Fake the case of the Capital City Printing Plate Company of 
Des Moines. lowa . operator of a Piper Tri-Pacer powered 
hy Lycoming. Gene C. Meston. General Manager. savs: “We 
could not maintain our production and sales level without 

the Tri-Pacer. The airplane and the pilot do the work of two 
trucks and three drivers. We save a lot of expense and keep 


our customers well satisfied. 


Our own experience at Lycoming with the Tri-Pacer is a 
revelation in dollars and cents. It carries a 500-lb. payload 
it an operating cost of only 5.6€ per mile . . less than the 


erage cost of running an automobile! 
For the * ; st-fl Pipe , : 
or the urtruck in yvour future, test-flv a per... or one 


of the other leaders in this small-plane field that fly with 


dependable Lycoming air-cooled engines. 


RESEARCH + FOR PRECIS N PRODUCTION 


«Lycoming 


DIVISION OF [he 0) STRATFORD, CONN 
Manufacturing plants in Stratford, Conn. and Williamsport, Pa 


| ie aaa 


if 7 “Se 
PA 





Off again to deliver the goods! 
Vodenik, Capital City pilot how 
says: “We logged ove 


eight months we 


Tor 


plane has had not 


nance—it's ready t 








Just off the press! “The Lycoming Story” 
1) interesting, illustrated pages showing 


many wavs Lycoming ts ready to help you, 
Write for it on your letterhead, 








terial is unrolled from a shelf behind th: 
table. The die is laid over the material, 
the operator swings the beam over the 
die and presses a handle actuating the 
beam. A sudden, even pressure is ap 
plied over the whole working surface, 
then the beam returns to position auto 
matically. Its height from the work 
table is adjustable. 

Some 14 travs of dies ar 
the clicker 


used with 


MARS turbine-powered generator. 
Solar Gets Lockheed 
Order for Mars Units 


A $l]-million order for Mars 
bine-powered airborne auxiliary 
tors has been received by Solar Aircraft 
Co., San Diego, from Lockheed Aircraft 
Corp. The 50-hp. units will go into 
Lockheed C-121C Super Constellation 
to be operated by Military Air Trans- 
port Service. Order includes original 
equipment plus spare parts. Douglas 
Aircraft Co. recently increased its order 
for the same units to be used in mam- 
moth C-124 Globemaster transports, to 
about $3 million. 


OFF THE LINE 


Bendix Radio RA-18 receivers and TA- 
18 transmitters will be installed as 
standard equipment in Capital Airlines’ 
fleet of airplanes, including the three 
Vickers Viscounts soon to be put into 
service, the manufacturer announces 
I'wo other airlines who have recently 
standardized on the RA-1S and TA-IS 
are National and Delta-C&sS. Che 
equipment is a VHF communications 
system which provides 360 crvstal-con 
trolled channels. 


gas tui 


genera 








Hazeltine Electronics and Bendix Radio 
have sent a two-men “DME caravan’ 
on a three-months tour of the country 
to give maintenance instruction to 
dealer-distributors for the Bendix DME 
5 svstem 
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NOT JUST A NEW MODEL-Du/ 


in recording oscillographs 











Optically flat cathode-ray 
tubes are convenier 
mounted for single-sweep 

photography and adjustment. | 


tly rack 
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MILLER 


INSTRUMENT 


w* 
CUSTOM 


325 N. 


HALSTEAD AVENUE * PASADENA 8 


Now ...the first significant basic advance in mulTti- 


channel recording in over a decade, the new Miller CR-1 
Cathode-Ray Recording Oscillograph breaks through the 
‘5-kc Barrier’ and makes it possible to record up to 16 sepa- 
rate channels at frequencies as high as 50,000 cycles per 
second. High chart speeds and a patented Miller Optical 
System provide excellent resolution and clearly readable, 
permanent records. 

A completely self-contained instrument system in a single 
cabinet, the CR-1 is a convenient, ideal solution to many of 
today’s —and tomorrow's — research and development prob- 
lems. Key features include: 

| 8” photographic record 


@® Continuous s high as 50,000 cps; single-sweep 
r 
f 


hotoorar 


Sees mnie 
ton controls 


1000-sec 


Automatic re }-1der j 3 reference trace recording 


shone 5 tor r 1/107. 1/100 " ] 
* i/d A/d ) and | 


@ Au 
@ Unu: 1 pace 


controls for all channels 
@ Integrated, single-cabin nstr portable and accessible 
Complete information on the CR-1’s operation, characteristics and 


construction will be sent promptly. Write to our Pasadena office: 


INSTRUMENTS, INC. 


DESIGNERS AND MANUFACTURERS 


CALIF. * RYAN 1-6317 
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YAIT Knows the 


inside story on 


Since 1944, Hyatt has learned 

a lot about jet engines—and become 

a major supplier of jet engine 

bearings. But engine builders have 

learned a lot about Hyatt, too. They've 
discovered that Hyatt has the experience, 
research facilities, and production equipment 
to build bearings that will withstand the 
higher speeds and higher temperatures of jet 
operation, And they've learned that Hyatt quality 
is something to depend upon. In fact, precision 
in mass production is a Hyatt trademark 
throughout the aircraft industry. When design 
requirements are beyond the capabilities of 
ordinary bearings, always call on Hyatt. 


Here are just a few of the aircraft using Hyatt- 

equipped turbo-prop or turbo-jet engines: 

Bell X-5 Research Monoplane 

Boeing XB-47C Air Force Medium Bomber 

Consolidated— Vultee Model 7002 (XF-92A) 

Consolidated — Vultee Turboliner 

Douglas XA2D-1 “Skyshark” Navy Attack Bomber 

Grumman F9F “Panther” Navy Fighter Plane 

Lockheed F-80C “Shooting Star” Fighter Plane 

Lockheed F-94A & B Air Force Fighter Plane 

Martin P4M-1 Long Range Novy Patrol Bomber 

Martin B-57A U.S. Air Force Version of the English 
Electric Canberra Medium Bomber 

North American AJ-! “Savage” Navy Carrier 
Attack and Search Airplane 

Northrop F-89A All Weather Fighter Plane 

Northrop YRB-49A “Fiying Wing” Heavy Bomber 

HYATT BEARINGS DIVISION © GENERAL MOTORS CORPORATION © HARRISON, NEW JERSEY Republic F84F “Thunderiet” Fighter Plone 
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Official CAB Report on Delta DC-3 Crash 





Pilot Flew Into Thunderstorm 


THE ACCIDENT 


A Douglas DC-3, N 28345, owned by 
Delta Air Lines and operated as Flight 315 
of May 17, 1953, crashed approximately 13 
miles east of Marshall, ‘Tex., about 1415 
CST.’ Of the crew of three and 17 passen 
gers, only one passenger survived. 


HISTORY OF THE FLIGHT 


Flight 318 departed Dallas, Tex., on a 
VFR Flight Plan at 1310, on time, for 
Atlanta, Ga., with a scheduled stop at 
Shreveport, La. The crew consisted of Capt. 
Douglas B. Volk, First Officer James P. 
Stewart and Stewardess JoAnne Carlson; 
there were 17 passengers including one in 
fant. The aircraft's gross weight on depar 
ture from Dallas was 24,099 lb., which was 
within the allowable weight of 25,200 Ib 
and the center of gravity was within the 
prescribed limits. 

Flight 318 proceeded normally and _ at 
1352 reported to the company station at 
Longview, Tex., that it was then west of 
Gladewater, Tex. Longview gave the flight 
the latest Shreveport weather which was dark 
scattered clouds at 1,000 feet, ceiling esti 
mated 4,000 feet broken clouds, overcast at 
20,000 feet, visibility 10 miles, thunder 
storms, light rain showers, wind south 10 
Remarks were thunderstorms south, occa 
sional lightning cloud to cloud south. The 
flight was also advised by the company’s 
Longview operator that he had been watch 
ing thunderstorms east and southeast of the 
Longview field and suggested that the flight 
stav well to the north. Flight 318 answered 
. 

At 1408, in the vicinity of Marshall, Tex 
the flight made a routine radio contact with 
Delta’s Shreveport station, during which it 
was given the Shreveport altimeter sctting as 
29.78. At this time the flight advised it was 
changing over to the Shreveport Control 
Tower frequency. 

At about 1412, four minutes later, Flight 
318 called the Shreveport Control Tower, 
which cleared it to make a right-hand turn 
for the landing approach to Runway 13 and 
gave the wind as southeast 10 mph. Flight 
318 acknowledged this message and re 
quested the Shreveport weather which was 
transmitted as dark scattered clouds at 1.000 
feet, ceiling estimated 4,000 feet, overcast 
at 20,000 feet, visibility 10 miles, thunder 
storm, light rain shower. The tower also 
advised of a thunderstorm approximately 15 
miles west of Shreveport. This transmission 
also was acknowledged by the flight. 

At 1416 the Shreveport Control Tower 
asked Flight 318 to give a position report. 
No reply was received, and a number of un 
successful attempts were then made to con 


1All times herein are Central Standard 


and based on the 24-hour clock 
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tact the flight. At 1428 the tower was ad 
vised that an aircraft had crashed near 


Marshall, Tex. 


INVESTIGATION 


Ihe wreckage was located approximately 
13 miles east-southeast of Marshall, Tex 
one-half mile south of Highway 50 in a 
heavily wooded area. Broken tree limbs 
markings on the ground, and distribution of 
the wreckage indicated that the aircraft first 
struck the trees while in a shallow angle of 
descent, under power, in approximately wing 
level attitude and on a 50-degree heading 
It continued ahead, cutting a swath through 
trees for a distance of approximately 500 
feet, struck the ground, skidded, and came 
to rest in a mass of wreckage 870 feet from 
the point of initial contact with the trees 
The aircraft partially burned following im 
pact. There was no evidence found at the 
scene of the accident to indicate fire in 
flight or collision with any object. other than 
the trees, prior to impact, and no evidence 
of hail damage 

Both 


imined., 


engines and propellers were ¢x 
were delivering power at the time of im 
pact, and that both propellers were in low 
pitch range 

The company’s maintenance records of 
N 25345 were examined as a part of the 
Board’s investigation. These records showe 
the aircraft had received the required over 
hauls, inspections, and maintenance. Th 
aircraft had received its last inspection just 
from Dalla No irregu 
Moreover, the crew 
Atlanta to Dallas 
stated that its 


prior to departure 
laritics were reported 
that flew the aircraft fron 
on the morning of Mav 17 
performance was normal 
Both the captain and first officer 
reported to ti 
ipproximately one 
During this 
weather condi 


accord 


ing to company procedure 
Dallas operations ofhies 
hour prior to departure time 
time, the crew studied the 
tions over the route from weather data avail 
able to them at the company office The 
company dispatcher, based in Atlanta, had 
issued the flight a routine instrument clear 
imce by teletype as is customary The cap 
tain, after analyzing the en route weather 
filed a VFR (visual flight rules) flight plan to 
which the dispatcher 
Sequence weather reports, issued by the 
United States Weather Bureau at 1230 and 


ivailable to the crew at the company’s office, 


agre ed. 


indicated good visibility en route to Shreve 
port with cloud lavers ranging from scattered 
to overcast with bases 1,000 feet or higher 
Thunderstorms were indicated to the south 
of the route from Longview to Shreveport 
Pilot reports showed a heavy thunderstorm 
40) miles south of Shreveport with moderate 
to heavy turbulence and hail one-fourth inch 
in diameter. One pilot reported hail dam- 
age. The regional forecast indicated widely 


scattered thunderstorms in northeast Texas 


Indications are that both engites 


INSTEAD 
ADAMS-RITE 


No. 1607 Lock Assembly 
ush-type exterior lock 
for use n a turbo-prop 
transport. Withstands pres 
sure of 18.5 PSI and pro 
vides pc tive security 
with rugged convenience 
Button releases handle 
which rotates in either 
n to open. inside 
> supplied. Length 
overall. Weigat No. 1563 Lock 
oximately 2 pounds Assembly 

Developed by Adams 

Rite for newest twin 

engine bomber. Flush 

type with keyed cyl 

inder. Button ejects 


No. 876 Auxiliary Deadlock 
Developed by Adams-Rite for 
mous four-engine supe 
sport. Uniocks from out 

by key only; handle always 
k from inside 
rall diameter 2 ' 


8 pounds 


P ' 
operates ic 


These Adams-Rite locks are 
samples of many custom-desig 
being made. For door bolting syst 
gency exit locks—exterior door 
head door locks and other clos 
ask Adams-Rite —headquarters for 
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KEARFOTT.ASKANIA ELECTRO/JET 
\ 


accurately 


positions heavy duty equipment 


4 


f by means of 


Pe minute electrical signats 


mum 
puency 
cles, 
outpul pistor posttions 


part in OOO or better. 


about the 
help in the 


ontrol problem, 


KEARFOTT COMPONENTS 
INCLUDE: 
Gyros, Servo Mot Synehr 
ind Magnetic Amplifier 


r Generators 


earfott 


SINCE 1917 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, Il! South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
’ 


’ 
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with bases about 2.000 feet and tops to 
30,000 feet. 

Ihe terminal forecasts for Tyler and 
Longview, Tex., were for broken clouds at 
2.500 feet, occasionally becoming overcast 
t 2,500 feet, moderate thundershowers after 
i400 and possibly hail with gusts to 50 
mph. after 1800. The terminal forecast for 
Shreveport indicated broken clouds at 2,000 
fect occasionally becoming overcast at 2,000 
fcet with moderate thundershowers after 
1430 and possible hail with gusts to 50 mph. 
ifter LSOO. Moderate to heavy’ turbulence 
was forecast at all levels in the vicinity of 
thunderstorm activity. Also available to the 
fight before departure was this severe 
weather forecast: “There is a possibility of a 
few tornadoes in northeast and central 
Louisiana and west central Mississippi this 
afternoon until 9:00) p.m. 

At departure from Dallas these latest 
weather sequence reports and terminal 


ea 


Fort Worth, Look Out! 


Lhe city fathers of Dallas,.'Tex., have come 
up with plans for a new terminal at Love 
Field that should put the airport among 
the most modern in the U. S. and is per 
haps designed to make travelers forget thx 
rival attractions of Fort Worth’s Amon 
Carter Field. The terminal, slated for 
completion and occupancy in late 1956, will 
incorporate conveyor-belt moving sidewalks 
air conditioned loading piers, one-floor op 
eration. In the first stage of construction, 
it will be able to accommodate 21 four 
engine transports at its three piers, com 
pared with Love's present capacity of 12 
(plus four under construction). ‘The piers 
can be extended to take care of 30 aircraft. 
Passenger walking will be kept to a mini 
mum by the terminal layout and use of the 
moving sidewalks—the greatest distance a 
passenger will have to walk is given as 100 
ft. Underground baggage conveyors may 
be installed if an engineering study shows 
them to be feasible and the airlines agree 


to share the cost. 
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Gyro Control Unit Servo Motor 





Air Speed Indicator 








Shown here are 
some typical Greenleaf 
products. They all reflect 
the quality and precision 
which have made Greenleaf 
welcome as prime and 
sub-contractor for the 
U.S. Air Force and the ae 4 Cisne Gates 
U.S. Navy... for such “ 
companies as McDonnell 





Aircraft, Eastman Kodak, Pe 
Boeing, Crosley Division of j— 2 > 


Avco, Emerson Electric. ) f 

i 
It pays to depend on a 
Greenleaf manufacturing 24 
ability for products of | 
precision. 


ENGINEERING 
DEVELOPMENT 
PRODUCTION 


THE (Gs enleaf MANUFACTURING COMPANY 








Accelerometer 


7814 Maplewood Industrial Court + St. Louis 17, Missouri 





How Bullard Man-au-trol turret heads are gang-planed 


Single point tools 


with two 
OK 


The makers of OK single point 
tools originated the world’s first 

system of inserted tool bits, 

preground, ready to use. 


OK single point tools 

with their interchangeable 

tool bits were revolutionary 
when introduced to American 
industry 50 years ago 

Today they are universally 
used on lathes, shapers, planers 
and boring mills. 


Write for 


OK Tool 
Catalogs 


TWO COMPONENTS— 


. ’ ; 
BODY AND © ¢ 
BLADES ae > *) - 


Nine forged billets of SAE 1045 carbon steel, 
size 20 x 20 x 12” and weighing 1000 tb. 
are anchored with a pilot to the bed of 
a big 48” Giddings and Lewis 35 hp Hypro 
planer. Two OK shankless flat-nose S 
with high speed steel too! bit 
80° angle on four sides, mak 
a flat pyramid. Chips are 
heavy 1/16” depth 


wide. Feed 


For the secon 
operation, the 
swiveled around and 
intermittent cut is made 
could not stand the shock of such 
a powerful impact. When dull, too! bits are 
switched, right to left, doubling fo life of the 
bit and continuing production with the 
minimum of downtime. 
OK tools are built for heavy machinin 
Holders are tough forgings. For too! 
have a choice of high speed steel, cobalt, 
Vasco Supreme and carbide. 


THE OK TOOL COMPANY, INC., Milford, New Hampshire 





weather forecasts, together with winds aloft 
for the Dallas-Atlanta area, were attached to 
the flight's clearance, as were the severe 
weather forecast and piliot reports previously 
mentioned 

Delta's flight dispatching center is at At 
lanta, and has direct communication with its 
stations along the route involved. Flights en 
route can be contacted either direct by radio 
from Atlanta or by wire to, and radio from 
the several company stations. Current 
weather reports and forecasts from the U. S. 
Weather Bureau are received by teletype 
and the Dallas, Shreveport and Atlanta com 
pany offices. Investigation disclosed that on 
May 17 all of the above facilities and serv 
ices, including the dispatching and monitor 
ing of Flight 318, were routine and ade 
quate. 

During the flight of 318 VER conditions 
with good visibility prevailed from Dallas to 
Marshall. East of Marshall occasional thun 
derstorms existed and it appears that ceiling 
in some of the heavier storms was near the 
surface with tops probably at 30,000 to 
35,000 feet. One of these storms was on 
course between Marshall and Shreveport. In 
formation from witnesses both on the ground 
and in the air indicate that the thunderstorm 
was plainly visible from the west side but 
did not look nearly as severe as it did from 
the east and northeast sides. Witnesses also 
indicate that the storm was local in extent 
and could have been flown around; in fact 
another flight did go around it. Delta's 
Flight 31S was seen by several witnesses to 
fly into the storm. 

Investigation discloses that the thunder 
storm was first noted south of Marshall 
moving rapidly northeastward. During that 
time it was picked up as an intense echo on 
the radar scope at Barksdale Field. A U. S. 
Air Force reconnaissance flight was then dis 
patched to reconnoiter the storm to deter- 
mine its probable severitv. An Air Force pilot 
and his copilot therefore departed from 
Shreveport in a C-47 (DC-3) at 1340, about 
35 minutes before the accident 

They proceeded westward in the direction 
of Marshall, Tex., toward the thunderstorm, 
md observed weather conditions over the 
Shreveport irea to be 3.000 to 5.000 feet 
scattered to broken clouds; visibility un 
limited. However, as the C-47 approached 
the storm area, the ceiling began to slope 


steeply downward in the proximity of the 


storm 

Ihe estimated height of the base of 
the storm cloud varied from approximately 
1,000 feet at the outer edges to zero feet 
near the center. Heavy rain and severe cloud- 
to-ground lightning were observed in the 
thunderstorm The Air Force pilot then 
skirted the storm to the north and west, and 
while flying at an altitude of approximately 
2,500 feet NISL. (mean sea level) on a south 
westerly heading, he observed a Delta DC-3 
approximately one-half mile south, and at 
about the same altitude, headed on a straight 
easterly course toward the storm. In fact 
he watched the Delta aircraft, in what ap 
peared to be normal cruising attitude, enter 
the storm and disappear at about 1415. At 
no time did the flight request an instrument 
flight rules clearance. 

The Air Force pilot testified that at all 
times he flew visually and that he was abk 
to stav clear of the thunderstorm. Once 
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| One of a series of compact, 
rugged, lightweight valves 

| especially designed and 
produced for jet engine 
nozzle eyelid control systems 


OPERATION 
A Spring Offset, Two Position, Solenoid Operated, 





Four Way Valve using engine oil to operate 
hydraulic cylinders. 
B Solenoid energized, 3000 psi at inlet port produces 
outflow at cylinder 1 —cylinder 2 open to return. 
C Solenoid de-energized, produces outflow at 
cylinder port 2, cylinder 1 open to return. 


CHARACTERISTICS 
| 4 Ambient temperature range —65° to +350°F 

2 Operating pressure 3000 psi. 

3 Ports per AND10050 are available in 1/4”, 5/16”, 
3/8”, and 1/2” tube sizes. 
No packing on sliding members. 
Operating voltage 18-30 VDC. 
Current required 1.0 amp. at 30 volts. 
Continuous duty solenoid. 
Pilot valve spring loaded against pressure 
to 4000 psi min. 
Operating fluid MIL-L-7808. 
None interflow type valve. 
Weight 1.75 Ibs. 


ADEL produces a complete line of Aircraft 
HYDRAULIC & PNEUMATIC CONTROL EQuIPMENT, 
HEATER, ANTI-ICING & FueL SystEM EQUIPMENT, 
ENGINE ACCESSORIES AND LINE SUPPORTS. 


———e 


For better, safer =| pEADER IN 
jet engine per- : — ———— d 
mua ; ENGINE ACCESSORIES < 


mm 


DIVISION OF GENERAL METALS CORPORATION * BURBANK, CALIF. * HUNTINGTON, W. VA 


CANADIAN REPRESENTATIVE: RAILWAY & POWER ENGINEERING CORPORATION, LIMITEL 





MICRO SWITCH Precision Switches 


A PRINCIPLE OF GOOD DESIG'N 


Millions of accurate, dependable 
MICRO SWITCH units 


are used on aircraft for— 


Propeller controls landing gear limits 
fire fighting devices screw jack limits 
barometric pressure devices _flap limits 

cockpit lighting controls wing lock indicators 
fire control masking throttle warnings door interlocks 
gun turret limits and many others 





These two MICRO SWITCH high temperature switches 
signal pilot of Chance Vought's Navy Cutlass F7U-3 whether 
after-burner eyelids are open or closed. The switches are 
mounted at the rear lower end of the J-46 jet engine and 
operate within a few inches of the burner heated to 700°C. 





This is the MICRO SWIT 
Basic Switch which was designe 
applications 
high temperature appl 


in.a tempera 


MICRO SWITCH engineers are specialists in si ng ie specific ne¢ ; simplified by the wide variety 
aircraft switching problems. They have pioneered ’ shapes, sizes, weights, actuators and electrical 
in the development of many outstanding special which are available. All are a part 
switches for the rigid requirements of aircraft use. of the most complete selection of switches which 

As aircraft demands change, so MICRO SWITCH ‘onform to military specifications. 
engineering changes. Today, more than ever before, For engineering assistance and complete informa- 
MICRO SWITCH is giving immediate attention to 10n on the ) SWITCH line of switches for air- 
the development of special new designs to meet new ‘raft, we invite you to corgtact your nearest MICRO 
aircraft requirements. S branch office. Consultation is available 


Selection of just the right MICRO SWITCH unit vithout cost or obligation. 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of sizes, | 
shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY Ganmacecnren mimes H 
WOT Ye 


acteristics. For all types of electrical controls. 


FREEPORT, ILLINOIS 





HAPPY LANDI 


Z-as 


~My 


Wome the airlanes of the world... on some 
tiny island strip or the bustling runways of a foreign 
port ... wherever landings are made, you'll find OsTUCO 
tubing in hard-working, hard-flying planes. Throughout 
the aviation industry, in peace and in war, OsTUCO heavy 
wall tubing has supplied strength-without-weight in axles, 
landing gears, engine mounts, and other vital aircraft parts. 
If your product requires seamless tubing, send us your blueprints 
for prompt quotation. Latest edition of OsTUCO 
A-2 Handbook is yours upon request. 


OHIO SEAMLESS TUBE DIVISION 

of Copperweld Steel Company « SHELBY, OHIO 

Birthplace of the Seamless Steel Tube Industry in America 
SEAMLESS AND SALES REPRESENTATIVES: BIRMINGHAM e@ CHARLOTTE e@ 

CLEVELAND @ DAYTON e@ DENVER @ DETROIT (Ferndale! e@ 

ELECTRIC WELDED LOS ANGELES (Beverly H @ MOLINE @ NEW YORK @ N 
STEEL TUBING PHILADELPHIA @ PITTSBURGH @ RICHMOND @ ROCHESTER eo 

SALT LAKE CITY @ SAN FRANCISC e@ SEATTLE @ TULSA @ 

CANADA, RAILWAY & POWER CC 


and Forging EXPORT: COPPERWELD STEEL | 


7? Liberty Street, New York é 





—Fabricating 








when he approached quite close, while on 

the east side, moderate turbulence was en 

countered. He turned away stating that the 

storm looked too severe to probe with safety. 

At one time while skirting the storm he 

noted a “snout” form under the cloud, 

disappear, then form again, suggestive of a 

tornadic development, extending from the ith 

cloud base but not reaching the ground. He wit 

also stated that on the east side the storm 

was as black and threatening as any he had WINGS 
ever seen, but on the west side, the side that 

the sun was shining on, it looked much less 

threatening although heavy cumulus and rain } In the service 
could be seen. 

Other witnesses on the ground near Mar : 
shall testified that the storm was quite severe. of the United 
Some stated that they observed the Delta 
aircraft proceeding in an easterly direction 
toward the storm in straight and level flight 
Others testified as to the intensity of the 
storm. They stated that there was very heavy 
rain with hail for a very short period of time 
and that the wind seemed to be quite strong. 
There was no evidence, however, in the 
vicinity of the crash, of any characteristic 
tornado effect such as the uprooting of trees 
or damage to property. The one surviving 
passenger, who was on her initial flight, 
stated that the flight seemed normal and 
that she was asleep most of the trip. She 


States Army 
on 5 continents 
throughout 


the world. 


*The purpose of the military reconnais 
sance flight was to ascertain weather co 
ditions in the general area of Barksdale 
AFB. This is routine procedure customarily 
carried out under conditions of threatening 
weather to allow adequate time to effe 
safety precautions to airplanes on. the 
ground 


Gearless Indicator 


New dial indicator uses a worm gear and 
linkage arrangement instead of conven- 
tional gear train to transmit motion to 
pointer. This eliminates about half of the 
moving parts normally found in indicators, 
eliminates gear friction and wear, and the 
cumulative errors gear trains introduce. * kK INVESTMENT CASTINGS * kK 
Units can be provided with 0.030 in. over- 

travel to absorb unusual shock or strain; (Lost Wax Method) 

solid nylon hand stop pins and shockproof . ‘ ae ; 

spindle damp out aa. The dial a. a for the aircraft industry. Specializing in one pound or less 


raised outer circumference, so pointer and —” all castable metals. 
scale are at same level. This is claimed to 





eliminate parallax errors in reading. ‘The 
maker says the new Nilcoid gearless mechan 
ism underwent 10 million cycles without attention. 

any appreciable signs of wear, while a con 

ventional indicator’s gear teeth were badly 

worn after half a million cvcles. ‘The indi AERO INVESTMENT CASTINGS co. 

cator comes in three sizes: 14, 144, 2} in. 2996 East 72nd Street Cleveland 4, Ohio 
Nilsson Gage Co., Poughkeepsie, N. Y 


Your blueprints and/or part samples will receive prompt 
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BY 


BRILES 


4 
# 


sPiog a ook tg 


MIL-B-7838 SPECIFICATION 
FEATURES 
1—Rolling Fillets and Threads After Heat 
Treat .. . (Increases Strength Through 
Elongated Grain Flow) 


2—160,000 to 180,000 PSI to 
Withstand An Average of 
65,000 Fatigue Cycles 


3—100°% Magnetic Inspection 


As a pioneer producer of precision fast- 
eners for the Aircraft industry exclusively, 
Briles specialized experience in cold head- 
ing and thread rolling gives the industry 
fasteners of the highest quality on a pro- 


duction basis. 
COLD HEADED RIVETS 


28): AND BOLTS 
LS 3 32” to 11/2” Dia. 


EL SEGUNDO, 
MANUFACTURING COMPANY CALIFORNIA 


had her seat belt fastened when the aircraft 
entered the storm area, and her last impres 
sion was that the left wing of the airplane 
vas down; she remembers nothing further 
until after being rescued 
Capt. Volk had been employed continu 
cusly by Delta since May 1945. Hle flew as a 
captain or first officer from June 1946 until 
Mav 1951, when he was assigned as a perma 
nent DC-3 captain. His total flying time 
with the company was 7,120 hours, nearly 
all of which had been on DC-3s. His last 
instrument check, in March 1953, was satis 
factorv, as was his last reute check on May 
22, 1952 

The company’s operations manual, with 
which the captain should have been familiar 
sets forth: 

5032.3 Completion of schedules takes 
third place and is considered of 
mayor importance after safety and 
passenger comfort 

5032.4 It is the policy of Delta Air Lines 
to circumnavigate thunderstorms 
insofar as practicable 

5032.5 It is the policy of Delta Air Lines 
to avoid flight through turbulent 
air by variation of altitude, or 
course, or both. If impracticable 
to avoid such flight, the effect of 


Baggage Zipper 


New zipper-sealed baggage compartment 
liners are being installed in Lockheed Super 
Constellations at the aircraft manufacturer's 
Burbank, Calif., plant. Made of Viberglas 
combined with a special rubber compound, 
the 33 panels in the plane’s two baggage 
compartments ate located at the lower sex 
tion of the fuselage of the Super Connies 
They allow easy accessibility through quick 
opening walls said to meet all CAA speci 
fications. B. F. Goodrich, which developed 
ihe closures and provides the panel liners 
reports the seals withstand the weight of 
shifting loads, take the scufhng of moving 
cargo, are flexible for fitting various con 
tours and provide quick and easy access to 
electrical, hydraulic and other equipment 
on both sides and above the compartments. 
Uhe pressure-sealing zipper features two 
overlapping rubber lips that seal tight 
against pressure from zero up to the struc 
tural strength of the zipper itself and in a 
wide temperature range. 
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new SAFE FLIGHT SPEED CONTROL SYSTEM zeros you 
in at perfectly controlled minimum speeds! 


Now—continuous direct information about wing lift at a glance! The revolutionary 

Safe Flight Speed Control System eliminates last minute calculations of gross weight, 
acceleration, configuration, turbulence, etc. . . . automatically displays the best lift 
coefficient at critical take-off and approach speeds. Fewer high-speed landings 

with excessive wear on brakes and tires. No excessive reverse pitching and overshoots! 


Constant checking of the airspeed indicator is unnecessary: when the pointer of 
the Speed Control Indicator is on the triangle, speed and attitude are correct... 
initial climb is best under existing power and weight conditions. The Speed Control 
System’s instantaneous non-lagging operation is particularly important 

in the event of engine failure in multi-engine aircraft after take-off. 


SPEED CONTROL 


Speed Control System components, including the Safe Flight Lift Transducer and 
SAFE FLIGHT = Lift Computer—are rugged in design, unusually free of maintenance. Wing transducer 
Speed Control Indicator ; . ' i 
nape coils are completely sealed. Flag alarm provides fail-safe indication. 
Plane is being operated at proper speed when = re 
pointer is centered. Fail safe flag alarm Speed Control System meets all pertinent Air Force, Navy and Civilian specifications. 
guards against any malfunctioning. 


Write for detailed information 
FR _ SAFE FLIGHT ss:2.00.1 conrorsnen 
i 


“Pioneers in Lift Instrumentation" 


eee WHITE PLAINS, NEW YORK 


—~ 





YAWN pioneers 
ELECTRONICS 





FOR TOMORROW'S AIR WwoORLD 


RYAN is harnessing the tiniest particles of matter—elec- 
trons —to guide high speed missiles and aircraft. Through 
electronics research, Ryan Engineers are developing guid- 
ance systems components for missiles and airborne naviga- 
tional devices for piloted planes. By these electronic means, 
guidance data is gathered at thousands of times the speed 
which the human brain can accomplish. 


ACHIEVED under Air Force and Navy contracts, these com- 
ponents are telescoped into amazingly small packages to fit 
into advanced-type aerial vehicles. A typical airborne radar 
system is so small it can be carried in a handbag. These and 
other electronic items are outgrowths of Ryan’s work in pro- 
ducing the first air-to-air missile —the “Firebird” — several 


years ago. 


RYAN has a unique environment for this research. The same 
engineers who design electronic systems, man the planes and 
ground stations for testing them in actual flight and evaluate 
their test data in the laboratory. This results in complete 
continuity of development and thorough integration of each 
problem from laboratory to operational stage. 


RYAN AERONAUTICAL COMPANY 


OTHER OFFICES: WASHINGTON, D.C. * DAYTON, 


D 
pECIALIZE 
in K INGENIOUS 
$e VERSATILE 


onents 
ircraft and COMpon” 
havances a enaians and Components 


tems for Aircraft 


Electronics Equipment 


for “Hot Parts” — 
ot Systems Design and Manag 


ch 
Aircratt and Power Plant Reseat 
Metallurgical Engineering 
hin-Wall Ducting 
ae Pilotless Jet Planes 


h & Leaders in All 


Pioneers In Eac 


With its 31 years of experience in design and produc- 
tion of aircraft, plus pioneering work in such diverse 
fields as electronics and metallurgy, Ryan has the 
gamut of complex skills demanded by the new 
Weapons Systems Concept. 

Because of this versatility, which made possible the 
development of the electronically controlled “Firebee” 
pilotless jet plane, Ryan is uniquely qualified to solve to- 
day’s difficult technical aircraft problems. Already Ryan 
is at work under recently awarded Weapons System 
Management contracts which give the company full re- 
sponsibility for all phases cf new aircraft development. 


Factory and Home Offices: Lindbergh Field, San Diego 12, Calif. 
OHIO + SEATTLE, WASHINGTON * NEW YORK CITY 





turbulence shall be lessened by 
reduction of speed.” 


ANALYSIS 


I'wenty-two minutes before the accident 
the flight received and acknowledged the 
weather at Shreveport, its next scheduled 
stop. This weather was dark scattered clouds 
at 1,000 feet, ceiling estimated 4,000 feet 
broken clouds, overcast at 20,000 feet, visi 
bility 10 miles, thunderstorms, light rain 
showers, wind south 10. Remarks were 
thunderstorms south, occasional lightning 
cloud to cloud south. ‘The thunderstorm was 
entered with no known change of altitude 
(from 2,500), and with no apparent at 
tempt to change course. 

About 1412, with Shreveport only 21 
miles ahead, and reporting good ceiling and 
visibility, the captain evidently elected not 
to by-pass the storm and to remain VFR 
which he could have done, but flew directly 
into it, and in so doing acted contrary to 
Civil Air Regulations,’ as well as to company 
directives. The crash occurred about six 
miles bevond his point of entering the storm 
and only some two miles from its eastern, or 
far, edge. 

The thunderstorm in which the crash oc 
curred was verv active at the time the flight 
went into it, elliptical in shape, and about 
ten to twelve miles in extent. Heavy to 
severe turbulence was indicated to have ex 
isted, including vortices which apparently 
did not become mature tornadoes. This was 
not known by the captain of the Delta flight 
and he may have believed that the storm did 
not look too severe. Although he may have 
further believed that the Air Force plane 
had come through it, he should have known 
that the storm was local and could be by 
passed (it was visible to him), and that 
pilots had already encountered heavy thun 
derstorms with heavy turbulence and damag 
ing hail in the general area. He was getting 
into a thunderstorm area which farther to 
the east had been forecast to possibly de 
velop tornadoes, and it had been suggested 
to him by ground personnel to by-pass the 
storm to the north. In view of these known 
facts there appears to be no logical reason 
why Capt. Volk did not alter his course to 
avoid the storm, inasmuch as company in 
structions required him to by-pass thunder 
storms when practicable. 

The exact nature of the conditions within 
the storm cannot be determined. However, 
it is known that the storm appeared to be a 
very severe one, with zero ceiiing conditions 
and extremely heavy rain accompanied by 
hail, with strong, gusty surface winds and 
sharp cloud-to-ground lightning. These fac- 
tors are indicative of other conditions such 
as extreme turbulence accompanied by 
violent updrafts and downdrafts. It is known 
that turbulence, if sufficiently severe, is capa 
ble of rendering an aircraft uncontrollable. 
Instruments have been known to vibrate and 
fluctuate, even in a shock-mounted panel, so 
violently that they become unreadable. Al 
though investigation disclosed no evidence 
of lightning strike, there may be the possi 
bility that lightning flashes temporarily 
blinded the crew members, since cloud-to 


(IFR) 
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COMPACT SOURCE OF 
HIGH PRESSURE HOT AIR OR GAS 


THERMAL’S TYPE 1D F HEAT EXCHANGER 


> PRESSURES TO 300 PSIG 
TEMPERATURES TO 1200 F 


ideally suited for 
pneumatic accessory 
testing... 


Rapid heat-up and response 
characteristics make the 
THERMAL DF Heat 
Exchanger particularly 
valuable for the wide range 
of needs of air driven 
accessories for jet powered 
aircraft. Convection, not 
radiation, is the predominant 
means of heat transfer 
Wide temperature changes 
can be met in minutes 


not hours 








Higher temperature units available 


STRESS FREE DESIGN 


Two pass counterflow construction is used 
with one pass being coiled to eliminate need 
for expansion joints. A, THERMAL, high 
velocity burner for ECD Mell Mme merelaal eller télela mts 
an integral part of the unit. Construction is 
all welded and of highest grade stainless steels. 


WRITE FOR BULLETIN =105 
ae 


oTHER THERMAL provucTs & SERVICES GAS & OlL BURNERS 
« COMBINATION GAS-OIL BURNERS « HEAT EXCHANGERS « AIR HEATERS 
* SUBMERGED COMBUSTION « COMBUSTION & HEAT TRANSFER ENGINEERING 


| Saag 


Bat 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN © PENNSYLVANIA 





ground lightning of strong intensity was 


seen by air and ground witnesses. 
The aircraft's attitude, level laterally and 
in a slight descent with power being de 


STURDY, FAST ACTING 
RESISTANCE BULBS BY 


FREE AIR TYPE, MS28038-1 
to MIL-B-8598 


THREADED, PROBE TYPE 
MS28034-1 and MS28034-2 
to MIL-B-7990 





CYLINDER HEAD, 
BAYONET TYPE 
AN5546-1 to 
MIL-B-5491 


PROBE TYPE, 
WITH ADJUST- 
ABLE STAINLESS 
STEEL STUFFING- 
GLAND 











FOR DEPENDABLE TEMPERATURE MEASUREMENTS, USE 
LEWIS BULBS WITH LEWIS RESISTANCE THERMOMETERS. 


the LEWIS ENGINEERING COMPANY 


ARaugatuck,cannecticwuwt 











JOIN RCA 
ENGINEERING 
MANAGEMENT 


RCA has two engineering 
management openings in its 
expanded electronics engineering 


program: 


Manager Aviation Systems 
Electronics Development (to 
supervise circuit development 
engineering and systems analysis 
of precision navigation, fire control 


and communications equipments). 


Manager Airborne Fire Control 
Product Design (to supervise * 


Y 


design engineering of airborne 


electronic equipments). 


These positions require the ability to manage a 


comprehensive design and development engineering 


organization and to plan broad engineering programs. 


Your ability should be substantiated by proven 


supervisory experience and a degree in EE, ME, or Physics. 


Send a complete resume of your education and experience to: 


Mr. 
Dept. B-4501, Radio Corporation of America 
Camden 2, New Jersey 


John R. Weld, Employment Manager 


RADIO CORPORATION OF AMERICA 








veloped when it struck, does not necessarily 
eliminate the possibility of lost control. 

Considering the possibility that the pilot, 
after encountering instrument flight con 
Citions at his altitude, was descending to 
establish visual contact, it may be assumed 
that the pilot was faced with a combination 
of various hazardous conditions, described 
zbove, lost control of the aircraft and was 
unable to effect recovery in time to prevent 
impact with the trees. 

I'he Board is well aware that the forecast- 
ing of thunderstorm severity and behavior is 
far from being an exact science, and that 
scheduled flights must frequently traverse un 
determinable conditions. But it has long 
been held to be good practice to skirt 
thunderstorms when possible, either laterally 
or vertically, or both. This is paramount 
when tornadoes are possible and the Severe 
Weather Bulletin, previously mentioned, did 
forecast possible tornadoes not too distant. 
Delta’s operations manual pointedly pre 
scribed avoiding thunderstorms; this could 
readily have been done in this case. 


FINDINGS 
On the basis of all known evidence the 
Board finds that: 


l. The carrier, the crew and the aircraft 
were certificated for the subject flight. 

2. The carrier had prepared adequate 
written instructions against the unnecessary 
traversing of thunderstorms. 

3. The captain should have had knowl 
edge of these company instructions. 

4. While en route, close to and approach 
ing the storm, it was suggested to the cap 
tain by company ground personnel that he 
stay well to the north to avoid the thunder 
storm. 

5. The captain flew 
storm without changing cours¢ 


directly into the 
or altitude 

6. The captain while on an airway pro 
ceeded from VFR into IFR weather without 
firet obtaining an appropriate IFR clearance 


A verv intense localized thunderstorm, 
accompanied by frequent cloud to-ground 
lightning, hail, heavy rain, turbulence, and 
high winds, was entered by the flight. 


8. The flight met extraordinary conditions 
within the storm and vas forced to the 
ground. 

9. The carrier's dispatching, pilot briefing 
and weather dissemination, were satisfactory. 


PROBABLE CAUSI 

Ihe Board determines that the probable 
cause of this accident was (1) the encounter 
ing of conditions in a severe thunderstorm 
that resulted in loss of effective control of 
the aircraft, and (2) the failure of the captain 
to adhere to company directives requiring 
the avoidance of thunderstorms when con 
ditions would allow such action. 


By the Civil Acronautics Board 


/s/ Oswald Ryan 

/s/ Harmar D. Denny 
/s/ Josh Lee 

/s/ Joseph P. Adams 
/s/ Chan Gurney 
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Radiograph shows recurring irregularities duc 


to shrinkage. 


RADIOGRAPHY 


RTPA IA Gy Fea 


puts the finger on 


a profit thief 


A change in gating produced sound castings. 


‘ 
Shrink was a problem in casting this instru- Cases like this show why more and more 
ment housing of $55 aluminum. It looked like foundries make radiography a routine prac- 


the vield would run low. tics It proves then work sound helps build 


’ — , reputation for consistently good castings. 
But radiographs of pilot runs put the finges ee? i 


on the cause—revealed a pattern of recurring Wouldn't vou like to know how Radiography 
irregularities. This suggested a change in gat- can work for you? Get in touch with vour 
ing which, when adopted, quickly corrected the x-ray dealer. Or, write us for a free copy of 
difficulty. “Radiography as a Foundry Tool.” 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N. Y. 


Radiography... 


another important function of photography 


























from shock, 


BARBER-COLMAN protects these 
vibration, humidity with NOPCO LOCKFOAM 


Barber-Colman Company, Rockford, IIl., is well 
known for its varied line of aircraft temperature 
and positioning control systems, actuators, air 
valves, and other accessory equipment. In design- 
ing the electronic temperature control shown here, 
they required a potting material to protect the 
fragile components and the connecting wiring. It 
was necessary that the material be both light and 
strong, have good electrical insulation properties, 
and be impervious to salt spray and humidity. Cur- 
ing temperature was not to exceed 250° F., and 
after curing had to withstand ambient temperatures 
up to 220° F. 


Their search for the right material ended when 
they tried one of the 50 different formulations of 
Nopco Lockfoam. “By using Nopco Lockfoam as 
the potting material,” states Barber-Colman, “we 
were able to meet environmental operating require- 
ments with an economy in manufacturing and as- 
sembly time.” 


These properties of Nopco Lockfoam are finding 
new applications almost daily —and they are by no 
means limited to electronics or aviation. Since 
Nopco Lockfoam is poured-in-place, it exactly fills 
the configurations you wish to fill. It is consistent 
and reproducible. 


One of the many formulations of 
Nopco Lockfoam may be the means 
of improving some product of yours, 
or even of bringing into being a prod- 
uct that so far exists only on your 
drafting board. Send for the free 
informative booklet today. 


Plastics Division 


NOPCO 


CHEMICAL COMPANY 


Harrison, New Jersey 
4858 Valley Bivd., Los Angeles 32, Calif. 


4 ooo" 
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NEW AVIATION 
PRODUCTS 





Flight Chart Holder 
Eases Pilot’s Task 


\ navigation chart holder that hold 
and lights flight information near the 


pilot's line of sight, but not in his way. 


is offered by Jeppesen and Co 

Jeppesen calls the device “Flight 
Desk.” It is loaded with charts and 
sheets in the order they will be needed, 
and they are easily removed with one 
hand operation as the flight progresses 

llight desk is made of aluminum al 
loy, crackle-finished in non-glare gray 
It weighs 17 oz. and folds flat to height 
of 1%% in. when not in use. Fully open, 
if measures 9x44x9 in. Price of stand 
ard model J-1 is $54.00. 

Jeppesen and Co., Stapleton Airfield 
Denver, Colo. 


ULTRA-HIGHSPEED framing camera. 


Speedy Camera Rate: 
2.4 Million per Second 


To serve the needs of research workers, 
Beckman & Whitley, Inc., has devel 
oped an ultra-highspeed framing camera 

the Model 222—which produces high 
resolution photographs at rates as high 
as 2.4 million per second. A similar but 
lower-speed model—the 189—covers the 
range up to 1.2 million frames per sec- 
ond. 

Ihe camera is intended for use in 
combustion, corona-discharge, explo 
sion, plastic- and elastic-deformati mn, 
and shock-wave phenomena investiga 
tions. 

An image of the subject matter is 
focused on the turbine mirror through a 
highly corrected 24-in. achromat lens. 
Ihe image is relayed, 1-to-1, to the film 
plane on a 30-in. radius through 25 
pairs of adjustable achromats. Plano 
concave, field-flattener lenses are located 
it each frame position within 0.0002 in. 
of the film emulsion. A total of 25 


NEVER: BEFORE 


such Magnificence 


such Performance! 


= sews DC7 


and NEVER BEFORE has the 
A. W. HAYDON COMPANY been so 
proud of its contribution... 


In the never-ending conquest of the vast barriers — 
and time, Douglas goes ever forward meeting ° “ y — 
lenge that men and machines must face. T! e ew a 
— and brightest — star in the aviation nse se 
Douglas DC-7, is truly a miracle of the mastery —“o 
over machines ... and in this great work sixteen A. W. 
Haydon timing devices play an important part. 


’ W. Haydon take pride in our contribution 
seb tah a mass of metal and yr hee 
integrated performance which meets rte. 4 _ 
standards. Integrated performance is born of a — 
tude of small component parts, working - . 
mechanical and electrical coordination. Pgh hee 
Haydon precision timing instruments are a vital pé 
of this vast network. 


#4 vw A.W. Haydon Time Delay 
Relay is a very important 
sy / component of the automa- 
A Ly tic prop feathering system. 
DOORN. — A. W. Haydon Time Delay 
aa Relay times duration of 


DOUGLAS DC-7, the prop feathering. 


ultimate in comfort- A. W. Haydon Repeat 
able and safe air Cycle Timer is a vital part 
travel. Swift, luxuri- of the prop deicing equip- 
ous, dependable — Mr ment. 

new DOUGLAS - Timi 
justly deserves the ac- v ee Bye 
colades it is receiving. bin pressurization systems, 


such Power 





frames per run thus can be exposed on 


stationary, perforated 35-mm. film. 
In operation the camera’s objective 
lens can be oriented in a vertical or 
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(Catalog sent on request) 


The - ae 
(i y A.W-RIAYDON 
| 


COMPANY 
222 montH Gum stReest 
WATERBURY 20, CONNECTICUT 


Dedys end Mosstocrers ef Flectre-Mechesicel Timing Sevives 


(ns sr at SS Ee 
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SNAP-ON TOOLS 
92 


| Sxap-on 





CORPORATION, 8020-1 


SERVES INDUSTRY 
EVERY\W/HERE THROUGH 
THESE 43 FACTORY 
BRANCH WAREHOUSES 


Albany, N.Y., Albany 4-2971 
Atlanta, Ga., LAmar 4031 
Baltimore, Md., HOpkins 7 
Boston, Mass., STadium 2-223 
Brooklyn, N.Y., SLocum 6-87 
Buffalo, N. ¥., GArfeld 6374 
Charlotte, N. C., 3-8831 
Chicago, Ill., TAy 
Cincinnati, O., W 
Cleveland, O., PR 
Dallas, Texas, Riverside 1¢ 
Denver, Colo., AL pine ° 
Detroit, Mich., TRinity 
Fargo, N. Dakota, 579 
Houston, Texas, 
Indianapolis, Ind., Lincoln 435 
Jacksonville, Fia., 4-44¢ 
Kansas City, Mo., WEstr 
Los Angeles, Cal.,{ 
Miami, Fia., 64 4 
Milwaukee, Wis., Wist 2 
Minneapolis, Minn., 
Newark, N. J., ESsex 
New Orleans, La., Ayn 
New York, NLY., TUlir 
Oklahoma City, Oklia., 

FOrest 5-4975 
Omaha, Nebr., PL-3116 
Philadelphia, Pa., P 
Pittsburgh, Pa., 
Richmond, Va., 5-811 
St. Louis, Mo., NEwste 
San Francisco, Calif., 

Nderhill 3-319° 

Seattle, Wash., CApito! 3 
Syracuse, N.Y., 75-2224 
Toledo, Ohio, ADems 1026 


IN CANADA 


Edmonton, Alta., 23889 
London, Ont., 4-73 

Moncton, N. B., 2-4159 
Montreal, Que., REgent 3-7 
Regina, Sask., 717 

Toronto, Ont., MAyfair 1196 
Vancouver, B. C., TAtiow 1561 
Winnipeg, Man., 6-5093 


4666 


r 9-2651 
dburn 3188 


t 1-44 


Lackstone 54 


*Snap-on is the trademark of 
Snap-on Tools Corporation 


Don Tools ne 


THE CHOICE OF BETTER MECHANICS 


28th Ave., Kenosha, Wisconsin 


helium-driven turbine spins the mirror 
t 5,000 to 10,000 revolutions pel 
the Model 189 


turbine to attain 


ond, whil emplo 
ur-driven 
ip speed 
[he camera is 

mounted unit, which can | 
to 35 ft. from the camera. 
init contains an 

EPU'l whic 
turbine speeds; a 

itor by 


pulse can be 


mete! 


eecne mcansS ¢ 


hiring 

the mirror positio 

No. 1 at the beginning 

ind controls for turbine 

firing of the event to be recorded 
Beckman & Whitley, Inc., 906 San 

Carlos Ave., San Carlos, Calif. 


speed 
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BLES a 


POCKET comparator in Lucite case. 


Precision Comparator 
Comes in Pocket Size 
A new precision optical 
the “Pee-Gee”’ Pocket Comparator 
has been introduced by National ‘Tool 
Co. to measure extremely small parts o1 
minute dimensions of large parts 
Measurements IT complished 
through a powerful magnifying lens (a] 
proximately 6 power) and small tran 
parent patterns called ticl Si 
of these reticles, which ictually re 


ductions of large mast 


instrument 


if 
t 


been developed for the um 
e Scales. Measures dimensions from 
.0025 to 0.5 in., in ste ps ol 0025, a 

0 to 0.10 mm. in steps of 0.2 
This is supplied with the 

e Radiuses. Determines 

fs in. to 2 in. in steps of 

e Angles. Protractor shows angles 

0 to 90 deg. in 5-deg. increment 
e Threads. Measures t | 
with scales for 8, 14, 16, 
28, 32 and 50 threads per inch 
e Thickness. Has solid and _ split-line 
scales to measure thicknesses from L 
to .016 in steps of .00] 

e Diameters. Has circle scales for 


from 


Miecads 
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Where’s “Charl 


Ti a — 
1e “‘bird’’ will find him! 

As it rockets along at supersonic 
speeds—high above the earth—its 
guidance system directs it unerring]ly 
to target “Charlie.” 

Electronics makes today’s accurate 
missile guidance a reality —and elec 
tronics is the past, present and future 
of RCA. 

For years, RCA has been working 
with the Armed Forces on design and 


GOVERNMENT DEPARTMENT 


RADIO CORPORATION of 


e”’? 


ite, more 


engineering 
effective missil 

The same RCA e1 

from or 

production g 
development of complete electroni 
ill kinds. For additional 
Government 
Department ng Products 
Division, Radio Corporation of 
America, N.J 


systems ol 


information, writ 


ineering 


‘camden, N 


AMERICA 


CAMDEN, N.J. 


@ ENGINEERING PRODUCTS DIVISION 





STRETCHED 


by ALCOA! 


During the quenching process, large ex- 
truded shapes have a tendency to warp and 
curve, and acquire internal stresses, result- 
ing from the sudden cooling. The shapes 
must be straightened and the internal 
stresses minimized. 

Alcoa does this with a three-million- 
pound stretcher! 

It has to be big to handle the giant ex- 
truded shapes needed to cut aircraft assem- 
bly time. But it’s NOT so large that the 
people who operate it lose their identity. 
These people are part of a closely knit team, 


drawing on Alcoa’s 66 years of experience 
in aluminum, 

Extrusion stretching is just a part of the 
extra something which Alcoa puts into each 
product. Because every Alcoa“ Forging, 
Casting, Rolled Form, Extruded Shape... 
every piece of sheet or wire has Alcoa’s team 
spirit behind it. Your local Alcoa sales 
office is your short cut to this experience— 
and the number is listed under “Aluminum” 
in the classified section of your telephone 
directory. ALUMINUM COMPANY OF AMERICA, 
1800-J Alcoa Building, Pittsburgh 19, Pa. 


ALCOA 0 





| 
| 


ALURINU AA 


ALUMINUM COMPANY OF AMERICA 





uring diameters .005, .010, .020, .030, 
.040, .050, .100; and e#« in. to & in. in 
steps of #s in. 

e Dimensions. or lincar measurement 
from 0 to 4 in. im steps of & in 

I'l:e body of the comparator is mad¢ 
of clear molded Lucite, 4 in. thick. ‘The 
unt is focused by sliding the eye picc« 
in and o:t of the body. Tine adjust 
ment is accomplished through a built 
crew arrangement. A_ stainless stec! 
pring near the top of the body holds a 
steel ball which keeps the instrument in 
adjustment. 

Equipped with the scales reticle and 
instrument booklet in a_ plastic con 
tainer, the comparator is sold for $9.7 
postpaid. The six extra reticles im a 
plastic case are $4.25 posipaid 

National Tool Co., 11200 Madison 
Ave., Cleveland 2. 





ALSO ON THE MARKET 





Silver-clad brass and phosphor bronze, 
with the silver layer as thin as ten 
millionths of an inch, are designed to 
replace silver electroplating for many 
avionics applications. Manufacturer says 
clad silver is hard and d 
plated silver is soft and porous —Ameri 
can Silver Co., Inc., Industral Div., 
36-07 Prince St., Flushing 54, N. Y 


nse, electro 


Seecloth, chemically treated cloth, is 
said simultaneously to clean and mist 
proof aircraft windshields. Manufac 
turer says merely wiping with Scecloth 
mistproofs for a period of from hours to 
weeks, depending on atmospheric con 
ditions. Cloth may be used for as long 
is six months.—Hygiene Research, Inc., 


684 Broadway, New York 


Locking insert has grip end that locks 
screw against vibration, provides high 
strength thread, and automatically locks 
itself into parent material without usc 
of pins, rings, ete. Now being used for 


cowl fasteners by one aircraft company, 


the new insert may be incorporated into 
otherwise frozen designs because it re 
quires no more boss material or wall 
thickness than conventional tapped 
thread, says maker.—Heli-Coil Corp., 
Danbury, Conn 
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FASTENER PROBLEM 





ohtweight, high strength 
fasteners for midget A-bomber 


*A new bomber less than half the size of many current operational fighters” 


that was the objective of Douglas Aircraft Company engineers in designing the 
new A4D Skyhawk attack bomber. Weight was a major factor, of course. Onh 
the lightest of component parts could be considered. However, saving weight 


with lighter fasteners seemed to be impractical because of the severe strength 


requirements, Nevertheless. that was the fastener proble m that confronted Doug- 


las (and ESNA) engineers. 
ESNA® Blue 


“T° high strength, 


ELASTIC STOP nut 
teel nuts. Look to ESNA for the 
ems. Mail the coupon for fre 


aluminum-alloy nuts are the answer. They 


eliminate approximately 30 pounds of 
weight over conventional steel fasten- 
ers with no sacrifice of strength! Like all 
ELASTIC STOP® nuts. they are com 
pletely interchangeable with steel parts 
and are vibrationproof and self-locking. 
\ nylon locking insert gives up to 200 
on-off cycles. Blue “J's” are furnished in 
+6 through 14” sizes in every important 
hex and “fixed” nut configuration, includ- 


ing gang channel nut strips. 


with nylon inserts weigh as 


MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
Dept. N65-925, 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastener information 


Details on Blue “J” lightweight 


fasteners 


Name 
Firm 


Street 


Here is a drawing of our product 


What self-locking fastener would you suggest? 


Title 





eMC: S28 Wo AS 


ON CONVAIR 340’s WITH 
WESTINGHOUSE 
DECELOSTAT CONTROLLERS 


@ lo prevent tire skidding during landings and 
to increase safety on short runways, Philippines 
Airlines, Inc. is equipping its entire fleet of Con- 
vair 340 Airliners with Westinghouse Decelostat® 
Controller Equipment. 

Decelostat® Controllers anticipate wheel skids. 
Before a wheel locks, they automatically release 
the brake for an instant then quickly reapply the 
brake when the skid danger is over. Decelostats® 
assure safe landings in any weather, in the shortest 
possible landing distance 

Write for complete information 


Westinghouse Air Brake 
COMPANY 


INDUSTRIAL PRODUCTS DIVISION WILMERDING, PENNSYLVANIA 
AIRCRAFT SECTION 


Manufacturers of air compressors, pneumatic cylinders, actuators. air con 
trol device engineered pneumatic control syste and front end loaders 


Factory Branch: Emeryville, Calif. Distributors throughout the United States see your Classified Directory 
Distributed in Canada by: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 


FLETCHER 


& designs 


products 
economically 


PASADENA, CALIFORNIA DAYTON, OHIO WASHINGTON, D.C. 


%6 


WHAT'S NEW 
Telling the Market 


I:ngineering data and prices tor ti 
tanium fasteners are included in a1 
manual issued by Aero Divi 
Hi. M Harper Co., Morton Grov 


Listed are more than SOU standard 





iid stvles of titanium bolts and 
together with price ilk 

I he public ition als itains t 
f approximate weights, mx han 
properties and other technical data 
interest to airframe and engine builde 
the company reports \ copy may be 
obtained from Harper without charge 


Heliwelding process and equipment 
used with it is described in Catalog 
ADC-709B. Write Air Reduction Sale 
Co., 60 E. 42 St., N. Y. 17, N. ¥ 
Users and potential users of stainless 
and heat-resistant alloys in cast form ar 
invited to send for Bulletin A-14] which 
discusses typical compositions regularl 
produced and thei ipplic itions, limita 
tions and suitable types of servi 
Write International Nickel Ci In 
67 Wall St.. New York 5, N. ¥ 


Seal-Guard metallic rod wipers, ck 
signed to keep dirt from hydraulic pat k 
ings by scraping off foreign matter arc 
described in bulletin available from Hy 
dr iulic Accessories Co . 24301 Hoe VCI 
Rd., Van Dvke (Detroit), Mich 
Balance—Final Dimension of Precision, 
is a brochure discussing relationship 
between vibration phenomena ind pre 
cision manufacturing and use of anlysis 
equipment in detecting and eliminating 
unwanted vibration im rotating § part 
Write Odiborne Industrial Advertising 
500 W. So. College St., Yellow Spring 
Ohio. 


Publications Received 


@ Douglas Aircraft Co., Inc., and the Air 
craft Manufacturing Industry, Kuln, Loc! 
& Co., 52 William St., New York 
»p., numerous tables Investment 


P] 
t, present and 


ippraises Douglas’ past, } 
vithin framework of U.S. aircraft in 
@ The Helicopter and How It Flies 
bay vith drawings by Lucy R 
Pub. by the Pitman Publishing 
West 45th St., New York, N 
105 pp Fundamental featur 
wing flight explained ithe 
nathematical formula 

© New Horizons, compiled by Pan 
World Airwavs staff, Pub. } 
Schuster, Inc., 630 Fifth A N 
N. Y. $1.00; 576 1 

idk mtaming travel ty 

ibout all six continent 
@ Flementary Tool Design 
Benson, Pub Cha \ 
In 23 ro 

4.70; 224 py HI 

vorking designs used by the 
ist or toolmaker in making 
tion”’ tools. 


AVIATION WEEK, September 13, 1954 





PERFORMANCE 


LOOK 
MAT VRE 
FAETS 


Riding with each of four powerful engines that place 
the Super Constellation in the top-speed transport 
class, are two Air Associates M-4710 linear 
actuators that help keep these mighty engines cool. 
Power-packed “‘lightweights,”’ these dependable 
actuators open or close the big Connie's cowl 

flaps in 15 seconds. Despite normally high 
temperature and vibration conditions 

adjacent to the engines, the M-4710’s have 

proved their ruggedness over many 

thousands of operational hours. Under © 
emergency conditions, one actuator can 

operate the entire system... typical of 


Air Associates’ built-in safety factors. 


SPECIFICATIONS: 

VOLTAGE: 26 D.C. 

TENSION LOAD: 2,040 POUNDS MAX. 
COMPRESSION LOAD: 1,030 POUNDS MAX. 


STROKE: 6.5 INCHES ; wg 


6 
Se 


LINEAR AND ROTARY ACTUATORS © HYDRAULIC AND PNEUMATIC VALVES AND CYLINDERS 
ELECTRONIC EQUIPMENT @ A.C. AND D.C. MOTORS e@ SPECIAL MECHANICAL DEVICES 


SSOCIATES, INC. 


TETERBORO, NEW Seaesey 
DIVISIONS: ATLANTA + CHICAGO + DALLAS + GLENDALE + HACKENSACK + MIAMI « ORANGE+TETERBORO — 
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and TEMCQO’S part in building it! 


Convair’s B-36’s and the men of SAC were about all that 
stood between this country and its enemies in the late 1940’s 
and early 1950's. Many feel that this team prevented a third 
World War. Today, as then, they are powerful deterents to 
any would be aggressor. Production of those giant planes 
required thousands of man hours and involved many problems. 
Convair helped simplify production by sub-contracting eleva- 


tor, rudder, and door assemblies to TEMCO. 


This is but one of many jobs wherein TEMCO has helped 
speed the Nation’s defense effort. And it is one of the many 
jobs that has earned TEMCO the reputation for delivering 
a quality product, on schedule, at one of the lowest costs in 


the industry. 
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Giant B-36 elevator dwarfs TEMCO workers 
as it is wheeled into wet spray booth for its 
last coat of paint before being shipped to 
Convair, Ft. Worth, for final assembly. 


| a 


ewes 


- ALRCRAFT CORPORATION 


DALLAS, TEXAS 
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TCA Tells Why It Chose Vickers Viscount 


® Canadian airline says faster, quieter turboprop has 


more public appeal than its competitor, Convair 340. 


® Officials also outline major changes being made in the 


transport for below-zero operation in North America. 


Montreal—Trans-Canada_ Air Line 
says it picked the Vickers Viscount be- 
cause it is faster and quieter than its 
competitor, the Convair 340, 
and because its turboprop engine is 
at the start of its career while the 340’s 
piston powerplant, in TCA’s opinion, 
maximum development 
believe the British 
mph 


nearest 


h iS Tea he d 

Airline officials 
turboprop’s edge 
will give the Viscount 
public appeal than the U. § 
(284 mph.) and that it will be a sub 
stantial advance in air transport com 
fort 

Passengers also prefer 
aircraft to one with only 
plants, they say. 

In addition, TCA expects the Vis 
count to be less expensive to operate 
than the Convair after initial indox 
trination 
> 22-Turboprop Fleet—Trans-Canada 
increased its total Viscount order from 
15 to 22 two weeks ago and announced 
that the first is scheduled to start fly 
ing the Montreal-Toronto-Winnipeg 
route Feb. 1 (Aviation Werx Sept. 6, 
p. 14) 

Twelve or 13 of the Series 700 turbo 
props are expected to be in operation 


295° 
speed (95) 
CTUISC) more 


uirliner 


a four-engin 


two power! 
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> 250 Changes—Wh 
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s weight of 
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ht from 
veight 


000 to 49.000 ) reased 
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> Increased Safety—The 
the ircraft ha 
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been in 


tons, the landing wei 
t 


oO ms ind the 


8 to 30 
( ¢ 


from 47 
weight of the airpl 


possible by boosting 


ved with 
plant weight in 


[art i] CruISCPpOWCT, a hi 
ial powe! 
ngine, and at no sacrihece 
umption 

matic equipment was in 
luce the load on the pilot 
tet nd reduce the human 
erations, Dyment = told 
\ EEK at 1¢ \ he ! quartet 

“, nit 


' 


: “ 


to allow ei 


ount il 


| itl 
radi ) 
Other 
htted nthe 


inl 


equipment 


nada 
in the Vi 

cen redesigned to im 
nd to 
his head out the 
has been developed 
to act as the 

or the 


being maintained as an aux 


ount 


permit a rew 


win 


main 


] 
wind Teen 


f de-icing 
ndshield 
cover the center winds 
parking and stepped 
been incorporated in 


wiper has been 


reen 
mn Aut 
peed mtrol ha 

the windscreen wiping system 

> Below-Zero Flight—Because of greater 
Id weather operations, TCA flew a 


mati 


9 





Vi ount 1 ( 


early in 


months 
VW h it < h inge 5 


for two 
to find out 


inada 


would necessan 
Among other 
made I 
fusclage 
propeller ice An automat 
has been Hed propeller and 
idjusts its 


being 
of the 


lamage by 


‘ h mee 


efi } ] 
Cuda Ol 1ci¢ 


now 


fect if from « 
control 


installed for the 


] start 
igned the use of a 
sity. lul 
the flame interconnect 
vas the first to order 
With these 
to start the 
below zero tempera 
2 hours in that 


ricating oil, 


enition 
hy 
oii it J deg 
tures after 


; 


han ( po ible 
tanding for 
mpcrature 
It also was believed that some means 
of automatically controlling flame tem 
perature should be installed. Critical 
temperature for metals are now 1,650 
bo and operating temperatures between 
1.500 and 1,550 

Formerly, manual fuel tim was nec 

irv to guarantee that tem 
not exceeded for air 
temperatures above standard. The auto- 
matic control of flame temperature re- 
duces the load on the pilot under warm 

mperature conditions 

British Rotol propellers were rede 
signed with a rebated leading edge to 
permit installation of flush deicer boots 
with steel sheaths \ 
Rotol propeller synchronizing 
is being installed that 
rine power as well as rpm 
> Independent Supply—TCA had Vick 
ers change the fuel svstem so that each 
turboprop has an independent supply, 
it the same 


engine 


peratures were 


stainles erosion 
svstem 


vnchronizes en 


time permitting inter-engine 
nnection and cross feed 
In order to 
or 


fem, an 


cope with the possibility 
crvstals forming in the fuel svs 
itomatically controlled en- 
gine fuel heating svstem was developed. 
The Dart engine wide cut 
jine, JP-4 fnel, both for economic 
ifety It will be at least 
heaper than kerosene. TCA de- 
iwainst kerosene because of the 
own factors, static 
I ffect of lightning and _ safety 
point. TCA claims it will be the first 
airline anvwhere to use JP-4 fuel. al 
though the military standardized 
mn it for their turbines 
A pre-select tvpe of pressure filling 
has been installed for the water-meth- 
anol svstem This, along with the 
standard pressure refuelling system, 
eliminates climbing on top of the wing 
at a station stop. The capacitor type 
fuel and water methanol quantitv meas 
uring replaced bv the balanced 
bridge Pacitron tvpe 
> Two Firsts—-TCA claims 
firsts with the Viscounts: 
© Use of flush-type NACA air inlet, a 


will use 


reasons 


such as elec- 


h 1S 


was 


two more 


100 





ry. % 

CA Future Plans 

lrans-Canada Air Lines’ future plan- 
ning calls for use of 20-passenger heli- 
copters by 1957 100-passenger 
trans-Atlantic Canadian-built Bristol 
Britannias by 1960, Aviation Week has 
learned. 


and 


I'CA would use the copters on sched- 


uled service between Vancouver and 
Victoria. 

Ltd., Montreal, 
starting to build a Canadian version of 
the Britannia for Royal Canadian Air 


Force. First military version should be 


Canadair, now is 


flying in about two years, with commer- 
models to ICA. officials 


estimate, 


cial follow, 











change made because the external air- 
coop on the belly of the Viscounts 
contributed a considerable amount of 
noise and vibration in the cabin. 

elt installed a completely 
integrated portable water system using 
uperchlorinated water and carbon fil- 
ters. 

No carry-on water now is required 
nd a common supply of water is avail- 
ible for washrooms and galley. It also 
is using this system also on its Super- 
Constellations. 

British Graviner strip detectors have 
been installed to replace spot detectors 
that were standard in the powerplant 
his is expected to provide better cov 
crage as far as fire detection is con 
erned A two-shot British methyl 
bromide fire extinguishing system has 

en installed in keeping with TCA’s 
ifety policy 
>U. S. Equipment—Because of serv 

ing on this side of the Atlantic, all 
external fittings—such as air 
conditioning, electrical supply, pressure 
standardized 


also has 


fuselage 


fuelling, etc.—have been 
to American s1z¢@s. 

North American philosophy has been 
used in redesigning of the propeller 
feathering and automatic feathering svs 
tem 

Similarly, North American 
equipment, such as navigation and lJand- 
ing lights, have been installed on the 
I'CA Viscounts. The circuit protection 
in the airplane utilizes more than 95% 
\merican equipment. 
> Safety Changes—From a safety angle 
external ground locks have been sup 
plied for the main gear to guarantee 
iainst inadvertent retraction. The 
nosewheel steering gear ratio has been 
changed to give the pilot better con- 
trol on the ground 

The wiring of the aileron trim actu 
ator has been changed to guarantee 
against runaway actuators. Bladder fuel 
cells, with considerably longer life and 
reduced weight, are being incorporated 


other 


at T'CA’s request. All clips for fuel 
ind hydraulic lines, etc., will be of the 
rubber-bonded type, rather than the 
standard metal to metal clamps. 

Seat tracks were installed to permit 
flexible seating arrangements. ‘The seats 
wil be 9G, with floor fittings for 12G 
The cabin and cargo door latch and 
hold-open mechanisms have been re- 
designed to give a higher degree of 
safety and provisions have been made 
for inspecting the latch 
when the doors are closed. 
> Quieter Viscount—Additional sound 
proofing material has been installed 
and ‘TCA techniques incorporated. It 
is expected that the TCA Viscount will 
be quieter as a result than Viscounts 
now in use in Europe. 

Cargo segregation gates have been 
installed and webs have been placed 
at the doors to keep the baggage from 
falling out when the doors are open. 

Janitrol cabin heating equipment 
with automatic controls has been in 
stalled to permit heating the airplane 
on the ground and to augment the 
standard choke system in flight. The 
airflow from the cabin superchargers 
has been made automatic. 
> Structure Changes—The inner skin- 
ning of the wing has been made re- 
movable to permit inspection of the 
structure. Wing trailing edge falsework 
structure has been strengthened to in 
the fatigue life. The inboard 


mechanism 


cTecas¢ 


wing flap skin on the bottom side has 


been increased in thickness to with 
stand the impact of slush and stones 
thrown up by the main gear 

The fabric seals have been removed 
between the elevator and the horizontal 
stabilizer to prevent accumulation of 
ice and snow. Extensive flap track and 
operating mechanism changes have 
been made in an effort to overcome pre 
vious difficulties. The flap motor and 
control have been changed to permit 
wider flexibility in flap operation. 

All access panels on the exterior of 
the airplane will imcorporate Hartwell 
fasteners. In the cabin interior and 
washrooms, no screwhead will show 
because of suppressed attachments used 
throughout the aircraft. 

The undercarriage has rede 
signed to make the riding qualities 
much smoother on the ground. The 
Dunlop Maxaret automatic breaking 
control has been installed to guarantee 
maximum braking efficiency and maxi- 
mum tire and brake life on clear as well 
as icy runwavs. 
> Expanded Facilities — Maintenance 
and servicing of the Viscounts and Dart 
engines will be done primarily at Win- 
nipeg TCA maintenance shops To 
this end, both Canadian and European 
technicians have been taken on and 
the facilities expanded. A test house 
to run in the Dart engine is being built. 
The airline will overhaul its Dart en- 


been 
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gies every 750 hours and use its regu 
lar progressive maintenance scheme in 
overhauling the aircraft 

ICA has sent numerous technicians 
to the Vickers, Rolls-Rovce and Rotol 
plants in Eng] 
to learn service and maintenance facts 


It has arranged with all British 


How Capital Financed 40 Viscounts 


\irline arranged terms on $45-million total directly birt ap were 
U.S { Much 


lepend on the level 


ind in the past 12 months 


with Vickers, had no “give away” break for Britain. 


n this sid ompared 


I Aut ‘ disc I t d vm ; 
Capital Airlines is using a conven re-dl ra t ivmen vh 1c prevailing British rate mav 


tional financing approach to purchase Should the present re-di nt 1 tit il. By late 
. > ‘ 2 ' se Lica . . , . 
its new fleet of 40 turboprop Viscount t us would indicat lelin ire expected to bi 
transports from  Vickers-Armstrongs, tal inter ( per annun pleted. 1 tions mdicate that CAI 
Ltd. (Aviation Week Aug. 23, p.55 he outset. — ould have a substantial equity in it 
Management ingenuity and_ enter- ipitals debt on transa i r vith the attendant debt 
prise characterizing this entire transac will mount slow! natcl i¢ 1s dow! nsiderably from its peak 
tion have led to initial mistaken impres- unt deliverie rting ‘Pay as You Go’—In effect, Capit 
sions that the British government was ind led for npiction in Augu pla tilize a “pay as you go” ap 
financing this equipment directly on a rf y th le tz proach in purchasing the Viscounts. It 
virtual “give away” basis in order to at- ion paymen I} redu is dept to the acquisition of the air 
tract — as a customer and thus a “Sul a ieee, =", ntellations from Lockheed 
break into the U.S. market. _ or ales— 1h S will De rcl rp. in 1950—and on terms 
I'he facts indicate that the financing ul y chatt rtgage ie V1 no more favorable. in fact less so. Lock 
arrangements were incidental to Capi { new equi l I } irchased the Constellations from 
tal’s decision to purchase the Viscounts rodu likely tha : Til Aiden tn oll Oe 
Moreover, the aircraft icquisitions al ipita ? ’ for 1 carrier a later version 
being financed directly with the build ter the Constelatior may 0 vil onversion of the KLM 
ers and not with the British govern rout n d _ ) Tal in ipital’s specifications, the 
ment a5 aaa : itte | noninterest-bearing note 
> Presale Study—Premised on the oper Dal oan, W u Lockheed vavable in monthh 
ational and economic characteristics of ndebtedn th lence ver 3 period of 31 to 


+} 


the Viscount, reported as reviewed nus a rating i am h he first day of the 
thoroughly by the airline from top man- - nth following dates of deliv 
agement through tiers of working ech« cote vie ee re notes, originally aggregatin 
lons, Capital determined that this plane = ™€! ecured by a chattel mort 
could be “economically and operation equipment, were d 
ally efficient within its route structur ted ockheed at a bank with 
and at the same time competitive, as = u nt AVIATION Week Mar 
to speed ind passenger comforts.” \ iscounl Cost 1s 


British European Airways has 1 © Special Problems—Financing of th 
1 Capital Airlines will pay an average I F . OEE, 





Capital order unquestionably created 
for the British build 
of no particular concern to 

oncluded it dé 


ported remarkable success with this Me 
plane ince e rlv 1953 unit cost of $966,300 for each of its 

< 5 ( Ld y 

Certainly, a conclusive fi ling con 
firming or disapproving the wisdom of 
CAP’s selection will not be known until 
after the planes have been introduced 
in service by the carrier in the spring 
of 1955 
> Simple, Direct—lor the total of 40 
Viscounts and spare parts, Capital 1 
obliged to pav approximately $45 mil cluding import duties) for an amount 
lion. (The option on 20 additional 

the period of Viscount deliveries 

planes, if exercised, will entail new I mm n Capital 
. Carmichael also reveals terms of i 
Capital commitments c es . ; inv large 

As far as the airline is concerned, it Pes A ee wae ature and deal 
financial arrangements are direct and 
simple. Upon delivery of each plan 


40) turboprop Vickers Viscounts, in 


luding engines, radios, accessory equip a ; oe 
t CAI 


ment and import duties 

In a report to stockholders, CAP 
president J. H. Carmichael says the 
airline’s agreement with Vickers pro- 
vides for purchase of spare turbines, air 


craft and engine parts and tooling (in 


through 


up to approximately $5 million during +] 
hey ma 


British Overseas Airways Corp. (Avia 

tion Weck Sept. 6, p. 74 
. > - ) ’ . > 

(and spares), Capital agrees to make He oe BOAC will purchase CAP’s ' edit and monctery man 

sayment over a period of five vears in seven 749 Connies at a unit cost of = Britisl Pegs. 

‘ ( vears : = - ‘ lable in t itish market ar 

; $1,350,000 for a total of $9.450.000. i 1dTh 

60 equal monthly installments starting hile sell 049 tel C d appear to place 

while selling seven n is tc api- 

from the date of delivery of each unit ny oy 1odels tO Wap , widespread _utiliz 
, 1 tal at a unit cost of $800,000 or a total 

All unamortized balances will bear in € $5.6 mill 1 of 1 ime financing scheme br 

po ( 5.6 million 

terest at a rate of 13 per annum rs and Rolls-Royce to other airline 


above tle prevailing Bank of England purchaser —Selig Altschul 


market would require ap 
nment 
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PP noTroGRAPHIC 


instrumentation Camera 


- 
KourpMENT This pe T232 


for commercial and 
industrial use 


Bias These are just two examples of instru- 
Automatic Tri-Film : Ae ‘ ‘ >. A 
Giiaidanaiies OE ie ments designed, engineered and produced 
"a bh | mm th by PSC Applied Research Limited for use 
in general industry, and the electronics 
and aviation fields. 


For further information 
write: 
PSC APPLIED RESEARCH LIMITED 


1450 O'Connor Drive, Toronto 16 
Canada 











WHAT'S THE 
CONNECTION? 














. A typical use for these 
The IAL Short Range | : low cost terminals is in 
Radio Teleprinter will i town to airport tie-ups 





provide communica- 
tion over terrain where 
landlines are not avail- 
able or difficult to main- 
tain such as through 
jungle, over desert or 
across the sea. 











in areas of poor land- 
line communication. 

The IAL Short Range 
Radio teleprinter works 
on VHF and is suitable 
for operation over 
ranges up to 25 miles. 














INTERNATIONAL AERADIO LIMITED 
40 PARK STREET LONDON, ENGLAND TEL: HYD 5024 








IATA 10th General Meeting O pens 





Profits Dwindling, Hildred Warns 


Director General says heavy taxes and high operating 


expenses are narrowing 
By Frank Shea, Jr. 


Paris—Opening the 10th annual gen 
eral meeting of the International Ait 
Transport Assn. here on a somber note, 
IATA director general Sir William P 
Hildred warned that the world’s airlines 
are experiencing an “economic 
wave” and that despite increasing busi- 
ness their financial situation is deteri- 
orating fast. 

In his annual report, Sir William 
told the assembled airline presidents 
and delegates from more than 40 coun 
tries that “we lose each night the little 
margin we gain during the day over the 
cost of operation and the demands of 
the tax collector.” 
© Critical Period—The margin between 
airline costs and revenues, he said, “‘has 
steadily narrowed down until it is, in 
many cases, non-existent. One can fore- 
see no miracles, technical or otherwise, 
in the near future which can be ex 
pected to change this balance.” 

The industry’s main hope of getting 
through this critical economic period, 
according to Sir William, lies in two 
directions 
e Further intensive internal stream 
lining of airline’s commercial and ad 
ministrative svstems; 

e “Some sober thought and analvsis, 
and a little self-restraint” by govern 
ments, particularly on taxation. 

The airlines now are collectively pay 
ing almost 13 cents of every dollar they 
collect to governments in taxes and 
charges, and are left with only one cent 
with which to pay interest on their 
indebtedness, satisfy their shareholders 
and keep as reserves, Sir William 
pointed out. 

Meanwhile, he said, present and pro 
posed new passenger taxes and landing 
fees are “a problem for the trunk car 
riers and a disaster for the shorthaul 
airlines.” He added that this is par 
ticularly true in Europe. 
® Advice to Governments—In a state 
ment directed at the governments, Sir 
William warned that “you cannot ex 
pect to reduce subsidy by increasing 
taxes, to encourage investment by re 
ducing revenues and to get expansion 
by draining off reserves. In short, gov 
emments cannot expect to have their 
cake and eat it too.” 

In his appraisal of the economic 
status of the industry, IATA’s director 
general said the excess of the airlines’ 
operating revenues over operating costs 
has dwindled from 6% in 1951 to 3.6% 


shock 
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the cost-revenue margin. 
in 1952 and, on the basis of preliminary 
only 1.] 

tuation 1 
would 


1953 estimates, is now 

Holding that the actual 
even than these 
seem to indicate, he cited the following 
e During 1953, the world’s airlines had 
1 global operating profit of only $27 
million on a 5 billion 
e@ Carriers were forced to absorb in their 
operating costs a total of $142 million 
in fuel, lubricants, payroll, customs and 
taxes, payments of landing fees 
and charges for air navigation facilities 
e Airline that did realize profits wer 
further $69 million, 
than twice the industry-wide 
profit, in corporation income tax¢ 
> Subsidy Picture—‘“These results reflect 
the effects of sub 
sidies to airlines that 
further subsidies have been needed to 
losses suffered by some 
companies,’ IATA’s director general 
said. “But, having admitted the exist 
ence of subsidies, let us look at the fig 
ures again and ask whether it is possible 
to keep an important industry 
without subsidy on the infinitesimal 
margins I have referred to 

“I hope, too, that the development 
of actual figures of what pay 
out—or back—will lay at rest, once and 
for all, the idea that our industry preys 
upon the public purse 

Sir William further stated that a 
particular dilemma of airline manage 
ment is that on the hand, both 
public policy and the private investor 
demand that carriers operate on sound 
business principles and pay some sort of 
On the other hand, public 
policy also demands that airlines carry 
out certain that are not fully 
justified economically, and that they 
pay another for 
‘the privilege of doing sc.” 

“Government policy,” he said, “‘must 
allow the airlines to build up reserves 
so that they can expand and develop 
according to sound commercial process 
Where, at the request of a government, 
the airline undertakes operations that 
will benefit the community but result 
in a loss to the company, there should 
government compensa 


WOrse ngures 


-> 


business of $ 


excise 


forced to pay a 


more 


some government 


and indicate 


cushion the 


going 


airlines 


one 


return 
SeTVICeS 


heavily one way or 


be adequate 
tion 

What the airlines as an 
need today is not, in truth, very much 
Ther 1 chance to run their affair: 
with stability and continuity 
They need some assurance against ca 
pricious taxation. They need a chance 
to plan ahead on the basis of known 


industry 


need 
some 


allowed to 
to finance 


costs. And thev need to be 
sufthcient reserve 
their plans once these are made 

Given all of these,” Sir William 
said, “they may still need government 
assistance, thev will 
deal less on this basis than they would 
as enterprises which are bankrupt in 
money, in patience or in hope.” 
> Traffic Gains—Sir William estimated 
that IATA member airlines are now 
carrving S¢ of world scheduled ai 
both domestic and international 
outside China and Russia 

He pointed out that traffic itself in 
reased in all categories during the past 
year over 1952 records, but added that 
trafhic 
only 4 He ex 
small 


iccumulat¢ 


but need a good 


tr iffic 
] 


while was up 16‘ 


passengel 

trafhe rose by 

pressed disappointment in the 
increase in airmail, “considering the 

reduction in the rate paid the airlines 
postal administrations.’ 

Stressing the importance of develop 
ment of the air cargo market, Si 
William saic “The facts are clear 
Passenger fares have now been reduced 
to the point where the carrier's margin 
is extremely small. Our compensation 
for carrving mail has been cut without 
1 corresponding increase in volume 
from lower postage rates to the public 
Our remaining hope for expansion, 
then, lies primarily in the cargo field.’ 

He admitted there is no “known and 
proven prescription for cargo expansion 
on a worldwide basis,” but “the 
cargo rate structure needs careful exam 
ination, and | hope myself that we can 
find ways to reduce its level substan 


iro 


said 


tially 

“We cannot expect much improve 
ment by going along as we have. “We 
have reached the point where the pres 
tige, as well as the economy of the ait 
lines is at stake. And if risk is involved, 
we can take comfort from the fact that 
we have taken equal risks in the passen 
ger field and they have paid off.” 
> Aircoach Growth—On expanded ai 
coach service, Sir William reported that 
growth in both the extent and popular 
ity of this type service during the past 
year has been “both marked and grati 
fying.” 

Sounding a note of caution, he said 
‘Nevertheless, the experience indicates 
that in some cases, conversion of serv 
ices from first- to tourist-class has been 
too swift and sweeping.” He pointed 
to cases where first-class passengers have 
been refused with tourist seats unfilled 

Sir William advised airlines to keep 
their aircraft as fully adaptable as pos 
sible “because we are still in a period 
where the characteristics and differences 
between first-class and tourist are not 
completely crystallized.” 
> Copter Interest Rising—Citing the in 
tense interest in helicopter development 
in virtually every country, and operations 
spreading rapidly, Sir William said the 
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‘ | 
USAF Logair 

USAF’s domestic aerial logistics op 
eration has a new name. Formerly 
known as the Mercury Service, it now 
will be called Logair—a word coined 
by Air Materiel Command for “logistics 
by air.” 

Main reason for the switch from 
Mercury apparently was to differentiate 
the military airlift from American Air- 
lines’ nonstop transcontinental opera 
tion of the same name. 

USAF’s service was initiated by 
AMC last April in answer to the high 
cost of air transport for special cargo. 
Operated by two nonscheduled airlines 
using C-46s (Aviation Week Aug. 16, 
p. 142), it connects the four Air Force 
aerial ports of embarkation at West- 
over AFB, Mass., Brookley AFB, Ala., 
Travis AFB, Calif., and McChord 
AFB, Wash., with all Air Materiel 
Areas. 











helicopter is ideally suited to certain 
types of scheduled transport operations, 
with particularly opportunities 
within Europe and in other regions 
with high population density, especially 
those consisting of a large number of 
inter-dependent but separate industrial 
centers. 

High operating costs and the limita 
tions placed on single-engine helicopters 
keep them from being “ideal” vehicles 
for scheduled air traffic at the moment, 
but types currently in production offer 
“very promising opportunities,” he said 

The IATA director listed three other 
problems that require adequate prepara 
tion today “if we are to be vertical 
flight operators tomorrow” 

@ Provision of downtown heliports. 

@ Determination of obstruction clear 
ance rules. 

e Communications. 

e Integration of vertically flying aircraft 
into the pattern of fixed-wing opera 
tions. 

@ Navigational facilities 

@ Approach and landing aids. 

© Noise suppression. 

> Red Tape—Sir William said IATA is 
placing increased emphasis on its facil 
itation campaign to reduce further gov- 
ernment red tape and border formalities 
required of international air travelers 
and cargo shipments. 

He reported the campaign also will 
be extended to seek a similar stream 
lining of the internal processes of the 
airlines themselves, adding that more 
than 200 airline employes throughout 
the world have been enlisted in the 
IATA facilitation program to encourage 
governments to carry out the stream- 
lining procedures recommended by the 
international organization and to iron 
out local problems on the spot. 


good 
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@® MAN 


FOR COMMUNICATIONS ORGANIZATION 


Requires a man between 30 and 45 years of age with a good 
knowledge of the airline industry and overall experience in all 
phases of ground operations. Will be located in New York City. 


Duties of this newly created position will be the analysis of air- 
line ground communications requirements, and the application of 
various communication offerings to meet such requirements. 


Please submit complete details of age, background, experience; 


include initial salary desired. 


Box 461, Room 1201 


>| HNN HAT Hy itil HAHA 
HAITI Wilh 





AVIATION RADIO TECHNICIAN 


Wanted for Modern 
up to date electronic dept. 
experienced on 


COLLINS, BENDIX, ARC 


Write complete resume and 
salary expected etc. 


P-3886, Aviation Week 
30 W. 42 St., New York 36, N. ¥ 


230 West 41 St., New York 36 


MT 


Yohn S. K. LS 
jo mw. ~« ammona, ~/7Nc. 


Representatives 
Sales ¢ Engineering 


Greenwich, Connecticut 





CORPORATION PILOT 


Former major airline pilet; Airline Transport Rat- 
ing; 5600 hours; college; 33 years of age; experience 
in domestic and international flying; Some produc- 
tion testing experience. Desire responsibie position 
with a reliable company er individual. Currently 
flying. Liquidating my own business which is well 
rated in Dun & Bradstreet 
PW.-3475, Aviation Week 
330 W. 42 St.. New York 36, N. ¥ 








RESEARCH ENGINEERS 


Senior level research engineering positions 
are now available in our Research Labor- 
atory. The work involves development and 
evaluation testing of electro-mechanical 
aircraft components. Three to eight years’ 
experience in aircraft design or laboratory 
test work desired in addition to Mechan- 
ical or Electrical Engineering Degree. 


WRITE SECTION A 
ENGINEERING PERSONNEL OFFICE 


NORTH AMERICAN AVIATION INC. 


international Airport Los Angeles 45, Cal. 


| REPLIES ( Bow N 








WANTED 
A&E Mechanic 


Experienced on 
Lockheed Lodestar 
DC-3—Twin-Beechcraft 
Give full particulars in first let- 


ter—all replies held in strict 
confidence. 


P-3890, Aviation Week 
330 W. 42 St., New York 36, N. ¥ 


} PILOT: SATR =24 








OPENINGS IN HELICOPTER EXPRESS 
AND PASSENGER PROGRAM 


Traffic, Materiel Control 
Supply, Cargo, Accounting, Audit 
Ground Operations 


LOS ANGELES AIRWAYS, INC. 





Box 10155 Airport Station Los Angeles 45, Callf. 




















Address to of 
NEW YORK: 220 W. 42nd Bt 
CHICAGO: 520 N. Michigan At 
SAN FRANCISCO: 68 Pest St , 
LOS ANGELES: 1111 Wiishire Bivd. (17) 





POSITION VACANT 


CHIEF REVENUE Accountant for rapidly ex- 

panding local service carrier. Airline revenue 
experience required. Must be capable to taking 
full charge of revenue accounting department, 
State qualifications and salary expected. P-3804, 


Aviation Wee! 


POSITIONS WANTED 


PROFESSIONAL PILOT 7700 hrs 
License A.S. & M.E.L 

Salary open—RHeference 

private or company Pp lot 

tion Weel Phone la 


A.T.R, 


lass radio valid Total 
time 25,286,109 four eng 1 

120 crossings, North & Sot Atlant 

South America, Afri panish, Yaqu 

language. Single, age 43. Excellent 

Waviers orporation 7 ve 

Line. Valid passport 

free to go any countr 

Week 


AIR FORCE Pilot being rele 

desires position as 
personal pilot. Graduate 
gle, age 24, willing to travel 
side or foreign. 11090 hours m 
including 300 fot eng eris photo-mée 
ping assignment | 1 twin-Bee 
C-45 (D-18S). Also » CAA cor 
mercial and instrument rating ng to < 
ble in sales or administr r t 
to flying. Applicant 
and not afraid of long 
expect hefty salary 
John lL. Johnson at 
Beach, Florida, phone 32067 
after October Ist at 118 Melr 
water, Oklahoma, phone 3298 


SELLING OPPQ@RTUNITY WANTED 


LONG ESTABLISHED §S Cal. Engineering & 
Sales agency seeks additional lines for rubber, 
plastics, machine tool and aircraft tr 


RA-2697 Aviation 


ndus 
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OM Pld Tenarrens Held 
TODAY | 


GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter-than-air craft, offers you a new employ- 
ment opportunity with a well-established and fast- 
growing company where ‘‘careers are planned.” 


DESIGN AND DEVELOPMENT engineering opportunities 
are available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 


RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 

need for engineers with fresh talent, aptitude and 
ambition. 


POSITIONS ARE OPEN at several levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 
Mechanical engineers Electrical engineers 
Aeronautical engineers Technical editors 
Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 

in the lake region of northeastern Ohio. Cosmopolitan 

living, year-round sports and recreation, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 


YES, BUILD YOUR FUTURE — TODAY! Write, giving your 


qualifications, or requesting an application form. 


6 C. G. Jones, Salary Personnel Department 


i 




















AIRCRAFT 


GOODYEAR AIRCRAFT 
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TURBINE 
ENGINEERS 


EXPERIMENTAL GAS TURBINE and TURBO-JET 
ENGINE DESIGN and DEVELOPMENT 


Select positions on a new long range design and 
development program for qualified engineers with 
a minimum of 5 years experience in 
THERMODYNAMICS 

COMPRESSOR AND TURBINE DESIGN 


STRESS ANALYSIS 
HEAT TRANSFER 


® Paid travel expenses if you are selected for personal interview 
@ All replies held confidential. 


© Generous allowance towards moving expense 


FOR IMMEDIATE CONSIDERATION 


Send Complete Resume to 


PACKARD MOTOR CAR COMPANY 


SALARY PERSONNEL OFFICE 


BOX 117 DETROIT 32, MICHIGAN 








Bendix 


ELECTRONIC— 
MECHANICAL— 
AERONAUTICAL 


Plan NOW to broaden your engineering 
experience in the permanent field of en- 
gineering technology which Bendix Prod- 
ucts offers graduate engineers in the fol- 
lowing product lines: 


AIRCRAFT LANDING GEAR 
JET ENGINE FUEL SYSTEMS 


Involving project work, creative product 
design, testing program for engineers in 
the following activities: 


STRUCTURAL ANALYSIS 
SERVO-MECHANISMS 
PROCESS ANALYSIS 
ENGINEERING LABORATORY 
ENGINE TEST ANALYSIS 
PRODUCT DESIGN 


And many other engineering opportunities. 


Send complete resume of education 
and experience to: 


Employment Department 


BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 Bendix Drive 
SOUTH BEND, INDIANA 











SUPERINTENDENT 
Of Machine Shop 


This is a high level position with complete charge of 
of production machine shop with an old established 
aircraft manufacturer. 


Applicant must have 8 to 10 years experience, prefer- 
ably in aircraft engine or airframe manufacturing, 4 
to 5 years of which has been in a supervisory capacity. 


Formal engineering education is desirable but not 
essential. 


Plant located in growing industrial area of the south- 
west with available modern housing, located near 
schools and shopping centers. 


Send complete resume to 


P-3797 Aviation Week 
20 No. Michigan Ave., Chicago 11, Ill 











PRODUCTIVE RESEARCH ! ! ! 
MIDWEST RESEARCH INSTITUTE 


Kansas City, Missouri 


announces openings for 


ATTRACTIVE CAREER APPOINTMENTS- 


INCOME COMMENSURATE WITH 
EXPERIENCE - 
COMPLETELY NEW LABORATORIES 


Qualified Electrical and Mechanical 
Engineers and Physicists needed in the 
following fields: 


Insirument and Machine Design 
Electromechanical Apparatus 
Automatic Control Servomechanisms 
Heat Transfer 

Structural Analysis 

Ordnance Development 

Shock and Vibration 


IF you would like to live and work in 
a growing progressive Heart-of-America 


IF you would like to do both funda- 
mental and applied research in a scien- 
tifically minded atmosphere 


IF you have a sound technical back- 

ground and practical working knowl- 

edge gained in industry 

WRITE: Manager, Engineering Division 
Midwest Research Institute 


4049 Pennsylvania Avenue 
Kansas City, Missouri 
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LYCOMING 


is 
LOOKING 
FOR 
ENGINEERS! 


@ Here is an opportunity to work 
with internationally famous en- 
gineers, in the design and de- 
velopment of aircraft engines 
(gas turbine, reciprocating or 
related fields). 


If you can qualify in the follow- 
ing, we will arrange a personal 
interview, with our Engineers, 
to discuss the many opportuni- 
ties available at Lycoming. 


© PROJECT ENGINEERS 


© LAYOUT DESIGNERS 
& DRAFTSMEN 


© DESIGN DRAFTSMEN 
© DESIGN ENGINEERS 
* ANALYSTS 
© CHECKERS 


Send complete resume to: 


E. E. Blakeslee, Per. Supv. 


(AYCO 


ea ea j 
CO 


Lycoming Division 
Avco Mfg. Corp. 
Stratford, Conn. 
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Every man has his own ceiling. What's yours? If you’re going up—and 
far...if you are willing to match your ability against the toughest engineer- 
ing challenge...if your sights are high, and you'll stake the future on 
your belief in you...then there may be a place tor you here. 

No plush inducements or resort accommodations. Just the chance to 
join one of the greatest creative enginecring ot ranizations in the whole 


new world of spaceborne svstems deve lopme nt. 


If it’s only a job you want, the woods are full of them. But if you are 
r in this industry, you'd be wise to 


ind the facilities you'll be 


one of the few who are destined to vo ya 
take an engineer’s-eye view of the 
working with. 


Write to J. M. Hollyday, 3 


TAO Tis eR 
MIAFETIN & 


BALTIMORE MARYLAND 
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Senior Senior 
Aerodynamicists Stress Engineers 


Minimum four years of stress 
analysis. Your choice of our Air- 
plane, Helicopter, or Missile En- 
gineering Divisions. 


Four years of aerodynamics ex- 
perience required on — either 


airplane or guided missiles. 


Design Engineers Dynamicists 
Flight Test Engineers Thermodynamicists 
Missile Electronics Engineers Technical Illustrators 


Travel allowance and assistance in relocating to qualified applicants 
A personal interview can be arranged 
Send detailed resume in strict confidence to: 


MDONNELL Zo“ (2 





Cosporation 


Manufacturers of Kaname a00 MELICOPTERS + StLowss 3.00 
TECHNICAL PLACEMENT SUPERVISOR Box 516, St. Louis 3, Missouri 











General Foreman 
Electronic Assembly 


If you have a background of engineering 
and 5 to 8 years experience in produc- 
tion of electronic assemblies, with at 
least 2 years as a supervisor, you may 
qualify for this position of General Fore- 
man, 


(aaa 
ENGINEERING 
OPPORTUNITIES 


with world’s leading producer ef 
light commercial airplanes 


for 


This is an established aircraft manufac- 
turer located in the midwest in a con- 


. . 
Design Engineers centrated aircraft industrial areo. Mod- 
* Design Draftsmen ern housing conveniently located to 
p plant and recreational facilities. Liberal 
* Research Engineers 


travel and moving allowances. 


Send complete resume and salary require- 
Send Resume to ments in first letter to 
Employment Manager 
CESSNA AIRCRAFT CO 


WICHITA, KANSAS 


P-3798, Aviation 
) No. Michigan Ave 














WE ARE SPECIALISTS!!! 
IN THE INSTALLATION AND SERVICING CF... 


COLLINS — BENDIX 


LEAR —SPERRY— arc 


COMPLETE SYSTEMS IN STOCK FOR IMMEDIATE INSTALLATION 


OPENING 
SOON AT 
ALLEGHENY 
COUNTY 
AIRPORT 
PITTSBURGH, 
PA. 


GENESEE 7301 


ROCHESTER 

AIRPORT 

ROCHESTER, 
N. Y. 





PILOTS and FLIGHT 
ENGINEERS 
wanted by 

UNITED AIR LINES 


Career opportunities with the 
nation’s number one airline 
now open to qualified men. 
Many company benefits in 
cluding excellent pay, broad 
insurance program, retire- 
ment income plan and others. 
Qualifications: Height 5’- 
7” to 6'4”". U.S. citizen, 
high school graduate, 
commercial pilot license, 
pass flight physical with 
no waivers. Age 21-26. 
Applicants who, in addition to 
above qualifications also have 
Instrument Rating or Flight En- 
gineer’s Certificate (or Flight 
Engineer's examination written 
portion passed) will be ac- 
cepted through age 27; with 
both Instrument Rating and 
Flight Engineer's Certificate 
through age 28. 

Successful applicants will 
attend United’s Flight Train- 
ing Center at Denver, Colo 
rado and receive salary while 
training. 

Write: C. M. Urbach 
Placement Superintendent 
United Air Lines Operating Base 


Stapleton Airfield, 
Denver, Colorado 


SCHHSHSHSHSHSSHSHSHSHSHSHSHSHSHSHSHSSHSHSHSHSHSHSHSHSHSHSHSSHEHSHHSHSHSHSHEHSSHHEHSHEHSHEHESEEESESESEEEEOSESESESESESESESS 
SHSSSHHSSSHSHHSHSHHSHSHHSHSHHHSHSHEHEHEHHHSEHEHSETHEEHEHHSHHSEHCHEHEEEEHEEEEEES ES EEEEESESESESESESS 











TOOL PROJECT 


ENGINEER 


REQUIRED EDUCATION AND EXPERI. 
ENCE: Engineering degree is necessary 
and applicant should have a minimum 
of eight years of applicable experience 
of which at least five years were in a 
responsible position as a supervisor. 
This position is open to a qualified man 
who is looking for a future with an air- 
craft manufacturer. 

All applicants must be willing to relo- 
cate in the midwest’s most progressive 
industrial area. Moving allowances 
provided. 


Send your complete resume to: 


P-3799, Aviation Week 
520 No. Michigan Ave., Chicago 11 
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AIR COMMERCE CONSULTANT 


A Senior Business Consultant (Air Commerce) 
position with the Bureau of Aviation of the 
New York State Department of Commerce at 
Albany is open to ony qualified citizen of the 
United States. The written test will be held on 
October 23, 1954, in various parts of the 
country at citics located near the candidates’ 
residences. Applications accepted to September 
24. Starting salary: $6,250. Maximum salary 
$7,680, after five annual salary increases 

REQUIREMENTS: (1) Two years of satisfac 
tory full-time paid experience in the evaluation 
of air commerce potential for submission to 
the Civil Acronautics Board in air route cases 
or cases involving justification of air service to 
porticular communities or areas; AND (2) either 
a) six more years in the field of aviation as 
an air passenger representative, traffic man 
ager, or traffic research analyst for o scheduled 
airline or in a responsible position with an 
aviation consulting firm or public agency han 
dling aviation matters, or (b) a bachelor’s degree 
with specialization in transportation and 4 
years of the above experience, or (c) a satis 
factory equivalent 

APPLICANTS should write the New York 
State Civil Service Department, Albany 1, New 
York, for detailed announcement and applica 
tion form 








SUPER-92 


over 200 mph for your DC-3 


CAA Approved R1830-SUPER-92 engines allow 700 
HP normal cruise, better single engine—tower fuel 
and maintenance mileage costs with 20,000 extra 
miles between changes, with same overhaul intervals 
and costs as —92. Fully interchangeable with —92 
—same weight, mounts, cowls, lines, eto. Proven by 
thousands of hours of practical executive operation. 


ENGINE WORKS 


LAMBERT FIELD Ine. 8ST. LOUIS, MO 
PRATT & WHITNEY CONTINENTAL 
WRIGHT LYCOMING 


SALE OVERHAUL EXCHANGE 








FOR SALE 


DE HAVILLAND DOVE 
Executive Model DH-104 


Collins Omni, Collins Transmitter, Collins Glide 
Path, Type !7VHF Communications, Bendix 
MN-31, 333 Marker Receiver, AR1I00D Isola- 
tion Speaker Amplifier, Iron Core Loop, Cen- 
tral Control Panel, Leng Range Fuel Tank, 
TKS De-icing, Oxygen System 


THE CARTER OIL COMPANY 
P. O. Box 801 
Tulsa, Oklahoma 








FOR SALE 


PBY-5A 


62:00 hrs. SMOH Airframe, Engines, Props 
—Cargo conversien--Auto Pilot—complete 
radio-dual flight instruments. Licensed and 
Immediate delivery direct from owners— 
All Trades and efiers considered. 


AIR CORPORATION OF MIAMI 
P.O. Box 425 
Miami International Airport 
Miami 48 Florida Phone 64-8521 











HILLER HELICOPTER 


Model UH 12A with Agricultural Spray 
equipment, full canopy, dual controls, 2- 
way radio. 
In excellent condition 
East Coast Aviation Corporation 
Bedford Airport Lexington, Mass. 








systems 
engineering .. . 





WU. | . problems involving custom design of physi- 
cal layout to achieve geometric balance and 
systematic sequence for all controls and 
instruments .... . to provide optimum ease 
of operation and maximum coefficient of visi- 
bility .. . . . to conform with all standards of 
good practice and latest SAE requirements 
to plan for future demands while achieving a 
system functional for present needs..... 47 


READING AVIATION SERVICE, Inc. 


has the personnel, equipment and facilities to 
engineer your system to these standards. 


Flight consultants and engineers can design a 
complete system or can recommend modifica- 
tions necessary to bring your present system up 
to date. 

Engineers, technicians, and skilled craftsmen can 
design, fabricate, and install radio control panels 
for the most complicated electronic installations. 
Available for immediate installation from stock 
are all necessary components for automatic 
flight, VHF navigational aids, VHF communica- 
tions, etc 


ARC LEAR 

BENDIX NARCO 
COLLINS SPERRY 
ECLIPSE WILCOX 


WE INVITE YOUR INSPECTION OF OUR FACILITIES, 
OUR STOCK, AND OUR WORKMANSHIP 


READING AVIATION SERVICE, Inc. 
Reading Municipal Airport 
mmenaee BOX | 20! . READING, PENNSYLVANIA 
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WANTED 


DC-3 


for passenger use. Must have firewall shut-off 

modification, & CAA. Cert. Low airframe 

time desired. Submit spec. and price to 
W.-3869.AVIATION WEEK, 

iil Wilshire Boulevard Los Angeles 17, Calif, 








SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 








AVIATION 
INSTRUMENTS 


EMERGENCY REPLACEMENT * OVERHAUL ¢ SALE + bd: ranrgene nth 


Instrument Associates offers you the services of their CAA approved laboratories oc-3 Loorstag Diss 
for fast overhaul, modification and sales of aviation instruments. Whether one i —— = 
instrument or thousands, our production line facilities for the overhaul of instru- 

ments results in a savings of both time and money. If your instrument needs are 

electronic, gyroscopic or pressure, Instrument Associates can serve you. 


Authorized Sales and Service for 
ECLIPSE — PIONEER ° KOLLSMAN € U. S. GAUGE 
L. N. SCHWIEN ENG CO. e EXIDE AIRCRAFT BATTERIES 


CONTRACTORS TO U. S. A. F —U. S. N—DOMINION OF CANADA 


C.A.A. APPROVED REPAIR STATION #3564 
INSTRUMENTS CLASS 1, 2, 3, 4 
AND LIMITED ACCESSORIES 





AIRCRAFT DEALERS - 








st"Codm REMMERT-WERNER  ,i"*, 2, 











INVERTERS 


are one of the things we sell 
An Ever Growing List of Satisfied 
Customers Is the Best Evidence. 


Don’t Shop Around - Write - Phone - Wire 
Rush Service 


351 GREAT NECK ROAD, GREAT NECK. N.Y 
Telephone HUnter 2-9300 


; Write for Catalog NEI00 western union agaress: WUN Great Weck. W.Y 


PBYSA Specialists 


es 











CLARENCE CARRUTHERS, INC. 
AERONAUTICAL SUPPLIES 


79.WALL ST. NEW YORK 5, N.Y. 
“MA 2-5934-5 CABLE CLARCARRU, N.Y 


Lambert Fleid 
St. Louls, Mo. 
INC, TErryhitt 5-151) 


Has all Parts and Supplies for Executive 
DC-3 LODESTAR BEECH 
Alrtrame Engines Radios 


4.R.C. Bendix Cotlins Lear Sperry Wilcox 
P&W Continental Wright Goedrich Goodyear 


























DIAL REFINISHING 


We can refinish your dials or can supply many 
standard dials from our stock. 

Screen Process or Hand Painted. 

Fluorescent - Phosphorescent - Radiu 

Special Dials made to order. Prompt _- 

Reasonable prices. 


Complete Overhaul & Maintenance 
of All Types of Aircraft 


WE HAVE SEVERAL PBY5A AIRCRAFT FOR SALE 
DISTRIBUTORS FOR BENDIX & LEAR RADIO 
DEALER FOR COLLINS RADIO 


Southern California Aircraft Corp. 


SOONER DIAL CO. 


Box 234 - Clinton, Okiahoma - Phone 486 














OVERHAUL & -~ 


Box 433 


Ph: Ontario 6-3871 Ontarie, Calif. 





MAINTENANCE | 








1—P39, 
1—DC3, 
3—T35, 





FOR SALE 
1—P40N, 
1—C47, 
1—P38, & Parts for 
Plus P&W, Ham Std Parts. 

HARDWICK AIRCRAFT 


Rosemead, 


IMMEDIATE SALE 
Two Hiller 360 HELICOPTERS 
NO TIME SINCE OVERHAUL 
$7,000.00 WORTH OF SPARES 
Total Price: $45,000.00 F.O.B. 


JOHN 8B. ROSENTHAL INC 
25 Merner Road, San Mateo, California 
Tel Sense 4-0503, Cable JONRO SANMATEO 


5—F51, 
1—B25, 


5—T6, 
5—BT13, 
Above, 





(L.A. County), Calif. 











REMMERT — WERNER, Inc. 


Lambert Field St. Louis, Mo. 
offers your choice of 
1 DAY 2 DAY 3 DAY 
100 hour 100 hour 
INSPECTIONS ° OVERHAULS 


for 
BEECHCRAFT DC-3 LODESTAR 
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AN CONDUIT FITTINGS! 


Immediate delivery from the world’s largest stock of aircraft parts! 
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RADIO EQUIPMENT! AN CONNECTORS! 


G FITTINGS! 








IMPORTANT! Check this ad carefully each time it appears—new offerings, never before advertised, wil! be 
listed! This group is just a small sample of our huge stock. Let us screen your inquiries for aircraft parts, 


accessories, AN and NAS hardware! 





Part Number 
AA100-481-2 
AA29026-1 
MR-11-D 


AA26172-1 
AC58789-1 
AC50789-2 
AC58790-3 
AC72386-1 
AI72392-1 
73527-1 
AA100481-2 
AC58789-11T161 
AC58970-1 
AC58973-3 
272827-10 
272828-10 
AC589683 
AC587789-1-161 
AC58792-3-36 
AC58969-3 
AC58973-3 
A14109-2 
A-30401 
AA28707-2 
84555 
AA100102-1 
3190580 
MR9B 


RADIO EQUIPMENT 


Description 
Antenna Lea 
Antenna Lead 
Antenna Loop Unit 
Antenna Loop 
Antenna Lead Unit 
Antenna Reel 
Antenna Transfer Switch 
Base Assy 

Box Uunction) 

Box (Junction) 

Box (Junction 

Box (Interphone) 
Cable Assy. 

Cable Assy. 

Cable Assy. 

Cable Assy. 

Cable Assy. 

Cable Assy 

Cable Assy. 

Cable Antenna Lead 
Cable 

Cable 

Cable 

Cable 

Cable 

Cable 

Cable Assy 

Cable Assy 

Cable Assy 

Cable Assy 
Capacitor 
Capacitor 

Coil Inductor 

Coil Assy 

Coil Lead Assy 
Coil 

Control Remote 





Pieces 
81 


Part Number 
3616 


MS41AA 


MN-52-B 
854364-1 

D-12184 

A15082 
AC55655-2 

BX 492-7 

C56728-2 (DA1-A) 
MP28BA 


7884 
AC-60524 
313437 
3937-A 
A26043 
A28100 
AL71784-1 
BX15-5 
RA-10DB 
4 Channel 
(1100-400KC) 


BX17-3 
BX17-16 
A16901 
A19770 
AA26614-1 
AA27565-2 
AL71765-4 
AL71765-6 
K5898733AB 
TA-12B 


Description 

Control Wireless Operator 
Unit 

Control Wireless Operator 
Transfer Unit 

Control! Azimuth 

Control Rheostat 

Converter 

Dial 

Dial Screw Assy 

Dynamotor 

Dynamotor 

Dynamotor Modulator 
Unit 

Filter Radio 

Filter Radio 

Filter Light 

Filter Generator 

Knob 

Knob 

Oscillator 

Potentiometer 

(10.05.0-MC) 
(5.0-2.0-MC) 
(400-150KC) 

Radio Receivers 

Transformer 

Transformer 

Transformer 

lransf ormer 

Transformer 

Transformer 

Trans ormer 

Transformer 

Transformer 

Transmitters Broadcast 


U G FITTINGS 


UG 175/U 
UG 290-2 
PL 293 
UG 566/U 
UG 27A/U 
UG201 /U 
UG 255/U 
UG 104/4 
UG 290-2 
UG 21/U 
UG 260/U 








Pieces 
262 AN3100-2A-1S 
74 -45$-3S 
-8S-1P 
-10SL-3P 
-125-3S 
-12-5P 





AN CONNECTORS 


Pieces 
1?) 


AN3102-8S-1F 
4 -10S-2S 


-24-7S 


COMMERCIAL SURPLUS SALES CO. 





Pieces 
82 
20 

34 
70 
154 
17 
49 
52 


89 


-PR28-1P 
28-11P 
-28-11S 
372-1P 
-32-15 
-40S 
-40-115 
-44.1P 
48-7CS 
16-A8S-1P 
A8s-1P 
-A8s-1S 
-A10S-2P 
-A10S-2S 
A10S-2S 
A10S-2° 
-10SL-4S 
-A10SL-4S 
-A10SL-4S 
-B125S-35S 
A12S-3S 
-A12-3S 
-B12S-4S 
-A125-4S 
-A12S-4P 
-A12S-4P 
-B12S-4P 
-A19-5P 
-A12-5S 
B12-5S 
-A145-1P 
-A14S-1S 
-A14S-1S 
-B14S-1S 
-A14S-5S 
-A14S-6P 
B14S-6P 
-A14S-6S 
-A145-7P 
-A14S-7S 
-A14S-9S 
-B16S-2S 
-B16S-5S 
-B16S-8S 
-A.16S-8P 
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-B28-11P 

-28-125 

-28-12S 
105 -B32-6S 





630 
145 
337 
174 
1,641 
213 
826 
59,822 
3,349 
101 


ONDUIT FITTINGS 


AN 3050-8 
-10 
-20 
24 
AN3051-6 
-16 
AN3052-4 
-6 
-10 
-12 
24 
AN3053-3 
6 


-8 
-10 
-12 
“16 
-20 
-24 
~32 
-40 
AN3054-14 
-16 
-20 
94 
28 
-~32? 
40 
AN3055-8-4 
-19-4 
-18-10 
-40-20 
AN3056-4 
-6 
0 
-12 
12D 
16 
AN3057-3 
-4 


20 
AN3058-3 
4 
8 
10 
12 

20 
AN3059-16 
20 
AN3060-3 


-8 


Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Ferrule 
Nuts 
Nuts 
Nuts 
Nuts 
Nuts 
Nuts 
Nuts 
Adapter 
Adapter 
Adapter 
Adapter 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Adapter 
Clamp 
Clamp 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Bushing 
Bushing 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Nuts 
Elbow 
Connector 
Connector 
Corneztor 


TELEPHONE: CURTIS 7-3300 


11 








FEATURE PAGE 








_VIEWPOINT 


By Capt. R. C. Robson 


Study of Instrument Approaches 


Each year secs the publication of some interesting work on that all 


important sul t, the instrument approach—important because it bears 
so directly on that extra reliability air transportation now lacks during bad 
weather, 

[ am just getting around to a paper entitled “A Quantitative Study of 
Instrument Approach” by J. F. W. Mercer, presented last October before 
the Royal Aeronautical Society. It is recommended highly for those inter- 
ested in the subjcct. 
> Fido Argument—There will be no argument with Mercer that the transition 
from instrument to visual flight is “probably the most important of all prob 
lems involved in the approach and landing maneuver.” Discussion following 
the paper indicated that Fido might be the answer to this, and that is one 
point on which there will be argument. 

Let me quote the remarks of an experienced instrument pilot who has had 
numerous “burns.” 

“Under almost anv wind condition, other than light, Fido appears 
to be very ineffective. The moment Fido is shut down, visibility 
becomes far worse than before Fido was turned on. It creates a heat 
low which draws in any and all fog in the area. It uses 450 gallons 
of 60-octane gasoline per minute 

“It causes turbulent conditions in the latter part of the final approach 
ind over the runway. It is extremely difficult to line up a Fido ap 
proach, as there is a tremendous amount of glare within the fog 
blanket and no forward visibility until the plane penetrates the area 
which has been cleared... . 

“It is somewhat like flving towards a reddish white-hot egg. When 

under favorable circumstances, 
the runway is clear. If the alignment is correct, a landing can be accom 
plished. The pilot, however, is not aisured of alignment until the 
eggshell is penetrated.” 
> Newark Svstem—I feel certain that if the advocates of Fido could sce the 
Newark approach light system, especially the condenser discharge units, 
in operation during verv low vis*bilitv, they might change their thinking 
Ihe one place where Newark falls down is on the runwav where 100-ft 
spacing of lights is inadequate. The installation of suitable flush center 
line lights, plus painted markings, should complete this system to answet 
ill but the worst conditions 

Concern was expr ssed at RAeS over increased “‘over the fence” speed of 
modem airplanes. ‘To some extent, this also is debatable. Many pilots would 
prefer the increased stability generally associated with higher wing-loadings 
to the constant “hunting” low-wing-load 
aircraft. 

Unless the pilot can control his directional stability with pinpoint. pr 
cision, his chances of success in carrving out veryv-low-weather landing 
are poor 

Stability of heading alwavs leads to the manual-vs.-automatic-control 
debate, and Mercer presented various sides of the question in his paper 
But it remained for a pilot, Capt. Peter Bressev of British Furopean Au 
ways, to explain some of the operational considerations in the dis¢ 
period after the paper. His remarks are classics, and next time ou 
column will report on them 


the plane penetrates the shell of the egg, 


ground radiation fog 


sometimes found in the slow 











AVIATION CALENDAR | 


Sept. 19-21—International Northwest Avia- 
tion Council, ]Sth annual convention, 
Hotel Vancouver, Vancouver, B. C 

Sept. 21-23—Socicty for I xperimental Stress 
Analysis, annual meeting and exhibition, 
Bellevue-Stratford Hot Philadelphia 

Sept. 22-24—American Rocket Society, fall 
meeting, Hilton Hotel, El Paso, Tex 

Sept. 22—Sonuthwest Airmotive-Pratt & 
Whitney Aircrat cngine maintenance 
aid operation forum, Love Field, Dallas 

Sept. 30-Oct. 1—Radio Technical Commis 
ion for Aeronautics, fall assembly, Wash 
ington, D. ¢ 

Oct. 1-2—Airmail Pioneers, divisic 
Lexington Hot New York 

Oct. 4-6—Tenth annual National Flectron 
Conterence, Hotel Sherman, Chicago 

Oct. 5-7—Champion Spark Plug Co., It 
annual Aircraft Spark P| ind Ignition 
Conference, Secor Hotel, ‘Tol 

Oct. 5-9—Society of Automotive 
National Aeronautics Mecting, 
Production Forum and Aircraft Engineer 
ing Display, Hotel Statler, Los Angel 

Oct. 11-12—Aircraft Industries Assn., svn 
posium on titanium parts, Cleveland 

Oct. 13-14—American Assn. of Airport Ex 
ecutives, 1954 conference on airport man 
agement and operation, University of 
Oklahoma, Norman, Okla 

Oct. 14-15—Institute of the Aeronautica) 
Sciences and Canadian Aeronautical In 
stitute, joint mecting, Montreal 

Oct. 17-22—International Union of Aviation 
Insurers, annual meeting, New York 

Oct. 18-19—American Societv of Mechanical 
Engineers and American Society of Lubr 
cation Eneincers, lubrication conferen 
Lord Baltimore Hotel, Baltimore 

Oct. 18-22—National Safety Council, Aero 
nautical Section, Conrad Hilton, Chicage 

Oct. 19-20—Seventh annual New York 
State Airport Develop 
tion Conference, Svra s 

Oct. 21-23—American Society for Qualitv 
Control, eighth New England conferenc« 
Ten Evck Hotel. Albany, N. ¥ 

Oct. 23—Airnail Pioneers, division rew 
VEFW Club, Elmhurst, Ill 

Oct. 28-29—Aircraft Electrical Society 
annual display meeting, Pan Pacif 
torium, Los Angele 

Nov. 1-5—American Welding So 
meeting, Sherman Hotel, Chi 

Nov. 8-9—National Aviation Trades Asst 
mnual convention and meeting, Biltmore 
lerrace Hotel, Miami Beach li 

Nov. 8-10—Air Industries & Trans] 
of Canada, annual 
lrontena Oneb C1 

Nov. 9-12—Air ne Pile 
tion. Sheraton Hotel. Chi 

Nov. 10-12—Industrial Manageme 
1Sth annual time and mot 
Sherman, Chicago 

Nov. 11-12—Airmail Pioneers, division re 
union, Hollywood Roosevelt Hotel, Los 
Angcles 

Nov. 12-13—National Symposium on Qual 

tv Control and Reliability in Electronics, 
Statler Hotel, New York 

Nov. 14-17—Aviation Distributors and Man 
ufacturers Assn., 12th annual meeting, 
Mavfower Hotel, Washington, D. C 


ment and Opera 


LISE N y 
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EMPLOYMENT 
Positions Vacant 
Positions Wanted 
Selling Opportunities Wanted 

SPECIAL SERVICES 
To the Industry 
Repairing 

PLANES—EQUIPMENT 
(Used or Surplus New 

For Sale 

WANTED 

Planes 


ISSUE 


Gl 
AERO 


MECHANICA 


Test your creative ability 





with an 


unusual development group 





Second Cove 





Eliminate pin 
hole porosity 
troubles with 





, 
Spu wa CENTRIFUGAL CASTINGS 


help make products more dependable 
—more saleable. For details, write! 


AMERICAN NON-GRAN BRONZE CO. 
Berwyn, Penna 
Precision Machine Work 
Castings — Sand and Centrifugal 








Your ideas can become reali 
ties when you're a part of All 
American Engineering — a 
small, fast-moving organiza 
tion that offers the aviation 
industry a complete service 
from creative idea to fabricated 
prototype. If you are stimu 
lated by diversified assign- 
ments that demand genuine 
ingenuity, you may belong on 


one of our engineering teams 
Research and Design 


Engineering 
e 
Development and 


Prototype Construction 
. 


Field and In-Flight Testing 


Like to know the complete 
story of All American Engi 
neering so that you can 
decide how you fit into this 
established, progressive organ 
ization? Then won't you write 
for our free booklet —“A Com 
plete Engineering and Devel 
opment Service’? Once you've 
read this manual, you'll know 
that the real start of your 


career is with All Amenican 


H 





Research + Design * Manufacture 


Aviation Ground Accessories 
Airborne Winches «+ Arresting Gear 
Cotapults * Universal Londing Gear 


AM Americar 
Cnginecring 


Company 


DU PONT AIRPORT, 
WILMINGTON, DELAWARE 




















THE NEW U.S. AIR FORCE 





Following is the third installment of extracts from a report 
» Congress made by H. Lee White, then Assistant Secre 
e Air Force, outlining 
of the 
ise Of USAF resour 


ind materiel 


management and operations 


money, facili 


—RHW 


Manpower 


Management & Operation III 
\IANAGEMENT CONTROL SYSTEM 


Implementation of the work 


measurement system 
for a completely integrated manage 
ment control system in_ the engineering 
tivity As a result, it is now planned to extend this 
project to include the integration of production control, 
tandard cost accounting and pavroll distribution systems 
(he ultimate objective, of course, 
is to have these systems integrated and placed in effect at all 
of our remaining seven Air Materiel Areas and two Air 


lorce dc pots. 


CvVe iled the necessit 


maimtenance 


with work measurement 


REDUCTIONS IN TRAVEL 


9. We have taken the following steps during fiscal 1954 
reduce travel 
\) With the reduction of combat crew requirements 
for Korea, some crews were in the pipeline 
these people, we took into consideration the locations of 
their families and, where possible, assigned them to stations 
nearest those locations. This eliminated dependent travel in 
me imstances and reduced it in other 
B) As of Aug. 1, 1953, we began filling overseas 
quirements for some three-level skills direct from the 
technical schools instead of levving on the 


In reassigning 


ommands 

C) We lengthened dependent tours in the Far Fast, 

reducing rotation travel of families 

D) We officer 
traduates of professional schools for overseas vulnerability 
ind make such assignments direct from school, thus elimin- 
iting one travel move per individual. Similarly, we studied 
the qualifications of overseas officers returning to the 
United States to ascertain their eligibility for school and 
made the assignment to school as thev returned to the 
United States rather than directing them to go to a Zone 
f Interior station before going to school, thus eliminating 


established a policy to scrutinize 


me more move 
EE) As of Oct. 1, 1953, we established the rule that 
urmen must have at least 18 months’ Zone of Interior 
residency between overseas tours unless the airman volun 
teers for overseas duty prior to the expiration of the 18 
mths and at the same time is made available bv his 
ommand, in which case 12 months’ residency in the Zone 
ot Interior is required 
I’) We required that officers and airmen have at least 
months retainability before being assigned overseas 
instead of the 12 months formerly required, thus achieving 
longer overseas tout 
G) We directed that ROTC officers assigned to their 
first Zone of Interior station not be reassigned overseas 
unless they volunteer to stay in the Air Force longer than 
two vears 
H) We authorized the extension of overseas tours to 
maximum of 48 months on a voluntary basis 


CIVILIAN CLASSIFICATION SURVEY 
10. In the latter part of 1953 a test study was started to 


determine whether there was any duplication in civilian- 
military personnel staffing and whether there was any exces- 


114 


Administration's current drive for more 


sive grade structure. As a result of this study it was found 
that in the place selected for the original study 533 civilian 
supervisory spaces could be removed and 39 positions in the 
civilian personnel office could be abolished 

As a result of this test, directions have been issued to 
conduct an organizational and classification survey of all 
civilian grades throughout the United States. Civilian posi- 
tions and responsibilities will be reviewed to establish the 
proper grades in the high levels, improve organizational 
structure, and eliminate layering of supervisory positions 





Savings Increase Combat Forces 


“During fiscal 1954 (ending June 30, 1954), the Air 
Force increased forces in being bv activating nine combat 
eight air transport squadrons, 10 air refueling 
quadrons, and a number of miscellaneous flying support 
units. In addition, there was an expansion of the North 
American air defense net, an increase in NATO support, 
the establishment of 20 additional operating bases and the 
continuation of combat-ready status of forces in Korea 

“Civilian personnel authorizations, including — those 
engaged in the Mutual Defense Assistance Program, de- 
creased from 307,087 on June 30, 1953, to 304,242 on 
June 30, 1954. Military personnel authorizations during 
this period decreased from 983,625 to 955,394 in spite of 
increases in forces in being and gencrated workloads. The 
Air Force was able to accomplish these facts largely by 
ichieving the reductions shown and channcling the resultant 

wings into combat forces. Reductions in spaces, over and 
ibove those required to man the additional combat units 
ictivated, have served to partially offset large deficits now 
foreseeable for fiscal years 1956 and 1957. 

‘The Air Force sponsored a review of authorizations by 
major commands. .. . This program was productive, realizing 
voluntary reductions of 10,746 space authorizations. Approx- 
imately 19,000 authorization reductions were realized by 
workload adjustments affecting six major AF commands.” 

from the Quarterly Progress Report on Manpower and Per- 
sonnel Controls, USAF. 


wings, 





As a result of the actions taken bv the Air Force in 
calendar vear 1953, the militarv strength was reduced from 
a high of approximately 980,000 as of Apr 30, 1953, to 
ipproximately 917,000 as of Jan. 31, 1954. The civilian 
streneth was reduced from a high of apnroximately 316,000 
on Feb. 1, 1953 to approximately 289,000 on Dec. 31, 1953. 
Now that we have shaken down to a firm base we are 
building up toward the 955,000 military figure for the end 
of fiscal 1954 and we have geared our training program 
so that the new people we are taking in will be trained 
in the skills where shortages exist at the present time or 
where shortages will develop by the end of fiscal 1955 and 
fiscal 1956 unless replacements are trained now. 

As a matter of information, the militarv strength of the 
Air Force has grown back as of Apr. 30, 1954, to approxi- 
mately 937,000 and the civilian strength to approximately 
292.000. 

These same actions and others which I have not covered 
have resulted in reduced program costs which have been 
taken into account in the budget presented to you 

For vour further information, we are examining daily 
into our various manpower policies and programs with the 
idea of reducing officers, airmen, and civilians wherever 
possible. 

(To be continued) 


AVIATION WEEK, September 13, 1954 








It will cost you nothing 
to add these specialists 
to your staff 


Bendix Products Division of the Bendix 
Aviation Corporation employs the larg- 
est group of trained specialists in the 
fields of fuel metering, landing gear, 
wheel and brake equipment, to be found 
anywhere in the aviation industry. 


That’s why shrewd engine builders and 
air frame manufacturers turn to Bendix 
Products for the best solution to their 
problems of research, engineering and 
manufacturing in these highly special- 
ized and technical fields. 


The collective know-how of Bendix 
Products has been acquired through 
more than 30 years of broad and com- 


prehensive experience in solving fuel 
metering and landing problems for 
every type and make of plane, and for 
all kinds of operating conditions. 


It is logical that out of this vast reservoir 
of specialized experience comes better 
designed products, lower costs and on- 
schedule production. 


And that’s why we say it will pay divi- 
dends to contact and counsel with Bendix 
Products on all problems of planning, 
engineering or producing fuel metering, 
landing gear, wheel and brake equip- 
ment for all types of aircraft. 


BENDIX 92% SOUTH BEND moun, ~ Gemoli 
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Export Sales: Bendix International Division * 205 East 42nd Street, New York 17, N. Y. 


Past performance is 
the best assurance 


of future achievement! 


Bendix | 
Products 
Division 


Cerametallic brake lining, developed by Bendix Products engineers, has revo 


lutionized all previous standords of braking efficiency. With this fundamentally 


different brake lining, braking capacity has been increased 50%, lining life is 


five times longer and delining and relining are accomplished in half the time 


Here is another outstanding example of Bendix crective engineering ability 











Heres 2 story > 
with teeth Init. / 


The story is well known throughout the aircraft industry 


s the story of Foote Bros. contribution to this industry in *# 
the form of gearing and geared mechanisms. It concerns 
Foote Bros. amazing ability to turn out high precision 
gearing and actuating mechanisms in production quantities 
to almost unbelievable standards of accuracy. Foote Bros. 
gearing and actuators used in our country’s 
aircraft engines have proud service records, proof of extreme 
precision and high performance ability. Use 
Foote Bros. engineering and manufacturing resources 
to be assured of obtaining the finest gearing made. 


This trademark stands for the 
: z : : ; FODTE BROS. 
finest industric! gearing made! | Ousti-Ra 
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